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Nothing better illustrates the denna 
ence of one branch of science upon an- 
other than the history of the United States 
Weather Bureau. «Meteorology as a sei- 
eneeris''almost absolutely dependent upon 
the electric telegraph; indeed, it is as it 
stands to-day directly a; product of the 
extension of telegraph lines over wide 
areas. When the telegraph was invented 
and first put to work no one foresaw that 
one of-the results which would follow this 
extension would be the ability to plot in- 
stantaneous charts showing’ weather con- 
ditions over such’ a- wide area as‘ that of 
the United States, for example. As soon 
as it: was possible to do this it became 
easy to study the motions of storm cen- 
tres and weather: areas, and from them 
the science of meteorology, especially: of 
weather forecasting, has arisen. While 
some of us:may:feet-oceasionally that this 
is not-an exact science, yet statistics show 
that .it is far more exact: than is com- 
monly,-believed,,.and that the percentage 
of. Verified weather predictions is aston- 
ishingly large. Both the weather service 
and the time service ‘of this country are 


cntirely dependent upon the telegraph. 


STREET RAILWAY TRACKS. 

In the report of the committee on stand- 
ardizing street railway equipment which 
was presented to the recent convention of 
the American Street Railway Association, 
occurs a recommendation that T-rail be 
made standard for all uses. It is to be 
hoped that this recommendation will meet 
with wide consideration and that munici- 
pal authorities may be educated to the 
point of permitting the establishment of 
such rail in streets, thereby greatly im- 
proving the character of street railway 
service and adding to it possibilities which 
it has not at present. 

Entirely outside of the belief that the 
T-rail makes the best track upon which a 
trolley car can run, is the important con- 
sideration, now confronting many munici- 
palities,: of inability of the high-speed 
cars of interurban lines to operate satis- 
factorily upon channel or grooved rails as 
ordinarily laid for cars confined to street 
service. The whole difference lies in ques- 
tions of the flange and width of the car- 
wheels. At the speeds under which ordi- 
nary: troHey cars operate deep flanges are 
unnecessary, anid the grooved girder rail 
makes an’ excellent track. But cars 
equipped with shallow-flanged wheels can 
not undertake to make the high speeds 
necessary for interurban and suburban 
work without some danger of derailment. 
For such service as this, deep flanges, ap- 
proaching close to the standard maintained 
by steam railways, are necessary, and cars 
so equipped are much hampered in their 
progress over city tracks. Indeed, in some 
cases they can not be operated at all on 
the form of rail which has become the 
favorite of municipal engineers. 

The consequence of this state of things 
is that in many places a sort of compro- 
mise flange is used which is neither en- 
tirely satisfactory for operation on 
grooved-rail track nor yet completely safe 
at the high speeds which it is desired to 
make in outlying districts. Nothing is more 
certain than’ that the speeds of electric 


503 


railways are on the increase, and that a 
popular demand will compel the construc- 
tion of better tracks on private rights of 
way and the equipment of interurban lines, | 
especially, with cars making speeds of the 
same class as those attained by steam trains. 
The principal value of the suburban or 
interurban electric railway lies in its 
ability to collect and deposit passengers at 
street corners in the town. ‘To confine it 
to a private right of way and a terminus, 
such as steam roads use, would imme- 
diately nullify one of the most important 
advantages which this system of traction 
possesses. It is beyond question that the 
interurban car must run on the sireet 
tracks and must be able to take its pas- 
sengers from their doorsteps or street cor- 
ners. 

The installation of T-rail as the stand- 
ard for city work would permit this and 
at the same time, despite the belief which 
is widely prevalent among city engineers, 
it would not introduce any objectionable 
element in the street surface. The art of 
laying T-rail in paved streets has now 
reached a point of such perfection that 
tracks of this character may be put down 
and maintained in such condition that 
even a bicycle crossing them will suffer a 
scarcely perceptible jar. It should be 
borne in mind by municipal engineers that 
the advantages to be obtained for any city 
by extension of its suburban electric rail- 
way service, and the bringing in of coun- 
try people to trade in the town, will far 
outbalance any apparent objection that 
may be raised to the installation of a track 
of the proposed kind in the streets. 





VACUUM TUBE LAMPS. 
Sir Humphrey Davy was a pioneer in 


electric lighting in more than one direc- 


‘tion. Not only did he first observe the 


voltaic are and thus lay the foundation 
for the industry of electric lighting, but 
he also made some curious experiments 
with exhausted tubes and bulbs, which 
glowed with a soft light under the stimu- 
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lus of electrification. Almost ever since 
these classical experiments were per- 
formed inventors have turned toward the 
new phenomena developed as containing 
a possible method of making an efficient 
and practical light. So far their efforts 
have not accomplished the end sought for, 
but so much has been done and such ex- 
cellent progress has been made, especially 
of late, that one can no longer afford to 
regard vacuum-tube lighting as a chimera 
or a visionary idea. 

Up to within very recent years the 
Geissler tube represented all that had been 
accomplished in the direction of produc- 
ing a light by the passage of electric cur- 
rent through a tenuous gas. The magnifi- 
cent research conducted by Sir William 
Crookes renewed interest in the phenom- 
ena of electrical discharges in a vacuum 
and led many investigators again to take 
up the question of producing a light that 
should be commercially valuable by this 
means. The names of Tesla and Moore 
will be remembered in this connection, 
both having produced light by means of 
extraordinary efficiency compared with 
those in ordinary use. But the light pro- 
duced was not commercially successful on 
account of many inherent weaknesses in 
the apparatus employed, and also on ac- 
count of the high tensions necessary and 
the peculiar mechanism employed to gen- 
erate them. 

The latest worker in this field, Mr. 
Cooper-Hewitt, has produced the most 
promising results that have been noted so 
far, and has succeeded in making a light 
of great efficiency and power and of easy 
control, but open to the objection of un- 
pleasant color. Indeed, it may fairly be 
said that this investigator has solved the 
problem so far as producing a continuous 
and powerful light under highly economi- 
cal conditions is concerned ; but the ques- 
tion of color is one of high importance, 
and, so far, no statement has been made 
regarding any method of remedying this 
defect. It certainly does not seem that 
there should be great difficulty in provid- 
ing a remedy or in altering the color of 
the light emitted by the glowing mercury 
vapor. 
soon come to us that this objection has 


It is to be hoped that news will ~ 
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been removed and that the vacuum tube, 
or, perhaps, more correctly, the vapor tube, 
may take its place as a commercial method 
of illumination. 








UNIFORM ROTATION ENGINES. 

The influence exerted upon steam en- 
gine design by the dynamo machine has 
been perhaps the largest that has deter- 
mined modifications of this important 
prime mover. The requirement of the 
dynamo for close and accurate speed regu- 
lation led not only to reconstruction of 
the prevailing type of engine which was 
in vogue at the time electrical machinery 
came into common use, but has also caused 
an elaborate study to be made of govern- 


ing mechanisms of all types. The inven- 


*tion of methods whereby alternating-cur- 


rent dynamos could be operated in parallel 
introduced, however, a new difficulty in 
the governing of engines. It was no long- 
er sufficient that the average speed of the 
engine should remain constant within 
close limits, but very necessary that there 
should be no acceleration or retardation 
of its speed during a complete revolu- 
tion of the flywheel. With an ordinary 
single-cylinder engine there are evidently 
two periods of quickening and two of slow- 
ing of the speed in each revolution, 
and alternators connected to such engines 
and grouped in parallel naturally suffer 
great surgings of current due to these 
The 


popularity of alternating apparatus has 


minute irregularities of the motor. 


therefore led to an urgent demand for 
some forms of speed regulation that will 
result in a practically constant torque at 
all phases of the revolution of the machin- 
ery. 

While in large engines, having two or 
more cylinders, this condition is more 
nearly approached by the angular dis- 
placement of the various cranks, still it is 
by no means entirely realized. In only one 
form of steam engine has it been actually 
accomplished, and to this form, which in 
other respects has many advantages, it 
lends additional ability to take care of the 
difficult conditions involved. It is need- 
less to say that the form mentioned is 
the steam turbine. 

Some of the results which have already 


been had with this form of steam engine 





Vol. 39—No. 17 


are astonishing, the turbine exhibiting re- 
markable efficiency and a straight line 
characteristic, for variable loads which is 
highly desirable. At the same time it 
should not be forgotten that the turbine 
has only begun its evolution and that its 
development may be expected to take place 
along the lines which have marked other 
varieties of machinery. In other words, 
the newer form of engine is only at the 
beginning of its development. What it will 
accomplish may possibly be judged by the 
results already attained ; but it seems safe 
to say that the turbine is destined in the 
future to become the ordinarily accepted 
variety of steam motor for the operation 
of alternating-current machinery. 





SOME POWER TRANSMISSION CON- 
SIDERATIONS. 


In the important paper on “Oscillations 
of High Frequency and High Potential 
Observed in Transmission Lines,” which 
was presented at the recent meeting of 
the American Institute of Electrical En- 
gineers, by President C. P. Steinmetz, and 
which is concluded on another page of this 
issue, is found a summary of some of the 
most interesting work that has been done 
in late years in connection with high-ten- 
sion alternating-current supply systems. 
The facts developed by Mr. Steinmetz’s 
researches point to a limiting condition 
which exists in present installations, and 
at the same time suggests a remedy for 
some troubles which militate against the 
successful and continuous working of 
such systems. Aside from the extra- 
ordinary beauty of the research and its 
analytical exposition, which brings to the 
surface the ordinarily submerged terms of 
the second order, the paper shows that the 
instant of breaking an alternating-current 
circuit is of enormous importance as re- 
gards the phenomena that may take place 
in it. In short, the remedy that is evi- 
dently suggested is the invention of some 
form of circuit-breaker and switch that 
will handle such circuits at the instant of 
zero current only. That it is possible to 
devise this can not for a moment be doubt- 
ed, and such apparatus would add very 
materially to the stability and permanence 
of high-potential transmission installa- 
tions, 
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THEORETICAL INVESTIGATION OF SOME 
OSCILLATIONS OF EXTREMELY HIGH 
POTENTIAL IN ALTERNATING HIGH 
POTENTIAL TRANSMISSIONS—III. 


é = 22.4 


panciee Rua thus: 
BY CHARLES P. STEINMETZ. 


(Concluded.) 
Some instances may illustrate the 
phenomena discussed in the preceding: 
I. 


Let, in a transmission line carrying 100 
amperes at full load, under an impressed 
electro-motive force of 20,000 volts, the 
resistance drop equal eight per cent, the 
inductance voltage fifteen per cent of the 
impressed voltage, and the charging cur- 
rent eight per cent of full load current. 
Assuming, as resistance drop in the step- 
up transformers, one per cent, and as re- 
actance voltage two and one-half per cent. 

The resistance drop between constant- 
potential generator terminals and mid- 
dle of transmission line is then five per 
cent, or r=10 ohms. The inductance 
voltage is ten per cent, or x = 20 ohms. 
The charging current of the line is eight 
amperes, thus the capacity reactance k = 
2,500 ohms. 

It is then, assuming a sine wave of im- 
pressed electro-motive force: 


E= 20,000 / 2 = 28,280 volts 0 W wd Ey) 40 30 


DEGREES 
i’ = —11.3 sin (p— o) 
e,' = 28,280 cos (p — w) 
fsa—1867°%9 [sin » cos 11.2 gp — 11.2 cos w sin 11.2 gp] 
e,"” = — 28,280 — 5d [cos w cos 11.2 gp — .089 sin w sin 11 2 pg] 


Thus, the oscillation produced in starting the transmission line is : 
1= —11.3 [sin (@—w)+ e —-25 > (sin w co3 11.2 p — 11.2 cos wsin 11.2 g)| 
€, = 28,280 [cos (p — w) — — 25g (cos w cos | .2 g —.089 sin w sin 11.2 g) | 
Hence the maximum value, for: » = 0: 
i = —11.3 (sin p—11.2€ —-25 > sin 11.2 Pp: 
€, = 28,280 (cos p— ¢ —:25 $ 693 11.2 Pp) 
and the minimum value, for: » = 90°: 
7 = 11.3 (cos p— ¢€ —:25 $ cos 11.2 Pp) 
€, = 28,280 (sin p + .089 e —*** gin 11.2 g) 


These values are plotted in Figs. 1 and 2, with the current 7 in dotted and the 
potential difference e, in drawn line. The stationary values are plotted also in 
thin lines. 


(a) Opening the circuit under full load, it is: 
4 =—11.3 sin (p—wo)+ € — Re (¢, — 11.3 sin w) cos 11.2 p 
€, — 28,280 cos (p — w) + 2244, 2 79 b sin 11.2 9 


These values are maximum for w = 0 and non-inductive circuit, or: ee 14> 


and are : 
i= —11.3 sin p + 141.4e —-* ? cos 11.2 p 
&, = 28,280 cos p + 31,600 ¢ "79 sin 11.2 p 
These values are plotted, in Fig. 3, in the same manner as Figs. 1 and 2: 


i= — 11.3 sin (p— wo) + 1,2 
— .0089 sin w| cos 11.2 m+ .1 cos w sin 11.2 g} 
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(d.) Rupturing the line under short-circuit, it is: 


i, = 1,265 cos (w + 7) 


65 ¢ 79% s [cos (w +j) 


é, = 28,280 {cos (p+ w)—e~ 25 [cos w cos 11.2 g — 10 cos (w + /) sin 11.2 g}} 
These values are a maximum for: » = —j = — 63°: 


¢ = —11.3 sin (p+ 62°) +1,260 ¢ =e (cos 11.2 p+ .044 sin 11.2 p) 
e, = 28,280 cos (p + 63°) — 282,800 — -*>% (.044 cos 11.2 gy —sin 11.2 9) 
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Fic. 1.—Hiaa-PoTENnTIAL OSCILLATIONS. 


That is, the potential difference rises 
about tenfold, to 282,800 volts. 
These values are plotted in Fig. 4. 


II. 


In the instance referred to in the begin- 
ning of the paper, where I first observed 
the destructive voltage induced by a short- 
circuiting arc, on an experimental 10,000- 
volt, 40-cycle line, during the occurrence 
of the phenomenon the generator voltage 


probably fell to about 5,000, due to limited 


capacity. The resistance of the system 
was very low, about r=1 ohm, while 
the inductive reactance may be estimated 
as x=10 ohms, and the capacity re- 
actance as & = 20,000 ohms. 

It is thus: tan 7=10, or approxi- 
mately: 7 = 90°. 

Herefrom it follows: 


i = 707 e —-$ cog 44.7 
é, = 316,000 ¢ 05 $ sin 44.7 P 
That is, the oscillation has a frequency 
of about 1800 cycles, and a maximum 
electro-motive force of nearly one-third 
million volts, which fully accounts for its 
disruptive effects. 
As conclusion, it follows herefrom: 
1. The most important source of de- 
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structive high-voltage phenomena in high- 
potential circuits containing inductance 
and capacity are not resonance phenomena 
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with the wave of impressed electro-motive 
force or its higher harmonics, in case of 
the deviation of the wave from sine shape, 
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but’ are ‘the electric oscillations’ produced 
by a change of circuit conditions, ‘as ‘start- 
ing, opening circuit, etc. 

2. These phenomena are essentially in- 
dependent of frequency and wave shape 
of impressed electro-motive force, but de- 
pend upon the conditions ‘under which 
the circuit is changed, as the manner of 
change and the point of the impressed 
electro-motive force and current wave at 
which the change occurs. 

3. The electric oscillations occurring in 
connecting a transmission line to the gen- 
erator are not of dangerous potential, but 
the oscillations produced by opening the 
transmission circuit under load may reach 
destructive voltages, and the oscillations 
caused by interrupting a short-circuit are 
liable, to reach voltages far beyond the 
strength of any insulation, Thus; #pgcial 
precautions should be taken in ,gpening a 
high- potential circuit under load. But 
the most dangerous phenomenon.is a low- 
resistance short-circuit in open space. 

4. The voltages produced by the oscilla- 
tions in open-circuiting a transmission 
line under load or under short-circuit are 
moderate, if the opening of the circuit 
occurs at a certain point of the electro- 
motive-force wave. ‘This ‘point approxi- 
mately coincides with the moment of zero 
current. 





iiiiicrene 
Designing of Dynamos. 

In.a recent patent in England the sub- 
ject of armature winding for alternating- 
current generators is ‘taken up by Mr. B. 
G. Somme. The object is to provide a 
generator which shall have certain advan- 
tages over those heretofore designed and 
employed‘ in similar relations: Among 
such advantages are the utilization of an 
armature which has a large number 
slots and a small number of conductors 
per circuit; one which may have as many 
circuits in parallel as may be desired, 
without regard to the number of field 
magnet poles; one in which each circuit 
is uniformly distributed entirely around 
the armature periphery; one in which the 
coils are so constructed and arranged that 
in case of accident to any winding the Te- 
maining windings will be uniformly dis- 
tributed, and may therefore be used 
satisfactorily ; one in which the windings 
may be used independently for separate 
circuits, if desired; ‘one in which patt of 
the windings may be reversed when the 


number of, circuits is an odd number, so 
as to provide a symmetrical arrangement, 
and one in which the difference of poten- 
tial between adjacent end conductors is 
less than that between the end conductors 
of any one of the windings that are near- 
est to each other. 
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Science 
Brevities 


Electrochemical Microscopy—R. Kohn 
suggests a new method of research, spe- 
cially applicable to plant physiology, in 
an article which is abstracted in the Lon- 
don Electrician. It consists in producing 
gold deposits under the microscope by 
means of the electrolysis of a thin superfi- 
cial layer of gold chloride. He proves that 
all vegetable cells show P. D.s which regu- 
larly appear in the course of the cellular 
activity. All plants are pervaded by a 
connected system of electric conductors 
whose conductivity is many times higher 
than the conductivity of their insulating 
surroundings. These conductors are iden- 
tical with Schimper’s Leitscheiden. It is 
not clear whether they should be classed 
as metallic or as electrolytic conductors, 
but the greatest probability speaks for the 
latter. ‘The solution of starch at the top 
cells and its deposition in an insoluble 
form at the root is equivalent to an elec- 
trolytic transmission, a kind of telegraphic 
transmission of carbo-hydrates. The chief 
conductor lies to the right and left of the 
mid-rib of the leaf, and is two cells deep. 

Vibrations of Incandescent Lamp Fila- 
ments—The filament of an incandescent 
lamp is thrown into rapid vibrations in the 
cold state by the slightest disturbance. 
This subject has been investigated by R. 
Kempfft-Hartmann in an article published 
in the Physikalische Zeitschrift, which 
article has been digested in Mr. Fournier 
d’Albe’s abstracts. If it is held to the ear 
a metallic note is heard, which appears to 
consist of several notes not harmonically 
related. When the lamp is burning the 
oscillations rapidly die away. This is not 
due to a loss of elasticity, since the pitch 
of the note heard remains the same; but 
there is probably a magnetic damping 
effect. The incandescent filament may be 
kept in a state of vibration by the simple 
device of bringing a magnet into its 
neighborhood, provided that either the 
lamp or the magnet are fed by an alter- 
nating current. The vibrations are not 
like those of Braun’s cathode beam, strictly 
in unison with the current curve, but are 
practically sinusoidal. If two incandes- 
cent filaments are so arranged that their 
vibrations are normal to each other, the 
point of intersection, which appears black, 
describes Lissajou’s figures. If the two 
lamps are in parallel, the figure is a 
straight line. The vibrations of the fila- 
ment may, by a suitable arrangement of 
diaphragms, be used for producing in- 
termittent illumination and for determin- 
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ing the periodicity of an alternating cur- 
rent by illuminating a rotating sector. 


Penetration of Hertzian Waves—It is 
known that Hertzian waves only pene- 
trate a very thin layer of metal. The 
question as to how far they penetrate 
into a conducting liquid is investigated by 
C. Nordman with the apparatus shown in 
the diagram in an article published in the 
Comptes Rendus and abstracted in a Brit- 
ish contemporary. A very sensitive co- 
herer is placed in a test tube, and plunged 
below the surface of mercury contained in 
a box, F. It is thus completely shielded 
from the influence of electric waves. One 
of the wires of the coherer circuit 


F | rp 




















PENETRATION OF HERTZIAN WAVES. 


plunges into the mercury, while the 
other is taken upward through the 
electrolyte, and its insulating envelope 
us removed at and above a_ point, 
I. Any oscillations produced in the neigh- 
borhood of the wire, F’, travel along it, 
and encounter the resistance of the elec- 
trolyte, L, to the extent of the thickness, 
H. The liquids experimented upon were 
sulphuric acid, sodium and potassium chlo- 
rides and magnesium sulphate solution. 
The maximum thicknesses traversed by 
the waves in the four liquids were 5 mm., 
18 mm., 32 mm. and 41 mm., respectively. 
The general result is that transparency 
varies in the same sense as resistance, 
but not so rapidly. 


Selenium Experiments—J. W. Giltay 
describes some instructive experiments 
for demonstrating and studying the pho- 
to-electric properties of selenium, in the 
Physikalische Zeitschrift. His article is 
abstracted in the London Electrician. In 
the first of these a selenium cell of Shel- 
ford Bidwell’s pattern is mounted in a 
drum resembling a fluoroscope, and the 
intermittent illumination produces a tone 
of corresponding pitch in a telephone 
put in circuit with the selenium cell. In 
another experiment the lid is removed 
from an ordinary Siemens telephone, and 
a monometric box substituted for it. The 
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telephone is joined with a small induc- 
tion coil and a microphone in the usual 
manner. On speaking into the micro- 
phone, the monometric flame, which is 
an acetylene flame, is thrown into cor- 
responding vibrations which, acting upon 
the selenium cell, produce changes of re- 
sistance, and these are reconverted into 
sound by a telephone inserted in a circuit 
containing the selenium cell. The third 
experiment is even more interesting. 
The selenium cell is enclosed in a box 
with three small incandescent lamps con- 
nected in series, and inserted in the sec- 
ondary circuit of an induction coil. The 
primary circuit contains a carbon micro- 
phone. On speaking into the latter the 
lamps, which are fed by sixteen accumu- 
lators, exhibit variations of luminosity 
corresponding with the sound vibrations, 
and these are retranslated into sound by 
the selenium cell. 

A Magnetic Survey of India — Lord 
Curzon’s government has adopted the sug- 
gestion of the Royal Society for the car- 
rying out of a magnetic survey of India, 
according to the London Electrician. Sun 
spots are believed to be closely connected 
with the perturbations of the magnetic 
needle, and, as Sir Norman Lockyer’s in- 
quiries are held by him to establish some 
association between sun spots and Indian 
droughts, the survey, besides subserving 
the cause of science, may prove to be of 
some practical utility from the adminis- 
trative standpoint. The existing magnetic 
observatories at Bombay and Calcutta be- 
ing inadequate as base stations for the 
vast area the survey will cover, similar ob- 
servatories are in course of construction at 
Dehra Dun, kelow the Himalayas; at 
Kodiakanal, in the Madras Presidency, 
and at Rangoon. The Dehra Dun ob- 
servatory will be under the supervision of 
Colonel Gore, R. E., the surveyor-general 
of the Indian survey (whose headquarters 
are located there) ; but the other four will 
be in charge of Mr. John Eliot, the 
meteorological reporter to the govern- 
ment. The survey and meteorological de- 
partments will, in fact, be jointly re- 
sponsible for the investigations. The field 
observations will be carried out by six or 
seven detachments of the survey depart- 
ment, and these will be controlled by Cap- 
tain Fraser, R. E. Sind and the Punjab 
will first be taken in hand; and, as the 
country is now intersected with railways 
in all directions, enabling field detach- 
ments to quickly cover the distances from 
one observing station to another, it is an- 
ticipated that five years will suffice to com- 
plete the field work of the preliminary 
magnetic survey. 
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THE ELECTRIC TRANSIISSION OF 
POWER FROM NIAGARA 
FALLS—III. 


BY LEWIS B. STILLWELL. 





IV—THE FIRST THREE ALTERNATORS AS 
PLANNED AND CONSTRUCTED. 


The general mechanical features of the 
alternators—i. e., the external revolving 
field with inwardly projecting field poles 
surrounding a centrally located and sta- 
tionary armature—were proposed by Pro- 
fessor Forbes. For a 5,000-horse-power 
alternator having a vertical shaft and 
operating at the very high speed of 250 
revolutions per minute, no better form, 
from a mechanical standpoint, has ever 
been produced. The type, however, is not 
well adapted to a high-potential winding 
nor to the attainment of very close regu- 
lation under conditions of high speed and 
low frequency. Considerations of mechan- 
ical safety limit the normal speed of the 
periphery of the revolving field to some- 
thing less than two miles a minute, and 
when the necessary thickness of ring and 
length of field pole are subtracted from the 
radius thus fixed, the limiting diameter 
of the armature comes out at something 
like nine feet. A frequency of 25 cycles 
per second implies 12 poles, and the arma- 
ture reaction is necessarily so powerful as 
to render impossible the attainment of six 
or eight per cent regulation as is now 
common in slow-speed alternators of 
output comparable to that of the Niagara 
machines. The small diameter of the 
armature also limits the space available 
for insulation and so limits the potential 
for which the machine can be wisely 
wound. As the art stands to-day, a dis- 
tributed or bar winding for 5,000 volts or 
an open-slot coil winding for 10,000 volts 
could perhaps be adopted in a machine of 
this type and size, without unduly reduc- 
ing the factor of safety in commercial 
operation, but these figures can not be at- 
tained without reducing the factor of safe- 
ty in operation below the point attained in 
the 2,200-volt machines now in use. 

When it was decided to wind the 
Niagara alternators for a potential of 
2,000 to 2,400 volts, it was expected that 
a very large part of their output would be 
utilized by alternating-current motors lo- 
cated within two miles of the power-house. 
This potential, therefore, was chosen with 
reference not only to a high factor. of 
safety in the insulation of the alternator 
armatures, but also with reference to the 
insulation of cables and motors of 25 
horse-power and upward, which we expect- 
ed to supply without the interposition of 
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step-down transformers. For the condi- 
tions of the commercial demand then ex- 
pected, I believe no better potential could 
have been chosen. 

Figs. 2 and 3, showing vertical and 
horizontal sections of the alternator, illus- 
trate the construction of the first three ma- 
chines. 

Referring to the vertical section through 
centre line of shaft shown in Fig. 2, A 
is the stationary armature, secured in 
place by the armature support, AS, which 
in turn rests upon the bed-plate, B. One 
of the four terminals at which the current 
from the armature is delivered to the ca- 
bles leading to the switchboard is shown at 
T. Of course, since the armature is sta- 
tionary, no ring collectors or brushes for 
the alternating current are needed. The 
revolving element consists of the shaft, 8, 
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ring; P, P”, etc., the pole pieces, and B, B’, 
ete., the field bobbins. 

The clearance between the armature and 
the field poles is one inch. It is interest- 
ing to note that in these alternators the 
magnetic attraction between armature and 
field acts against the “centrifugal force” 
and not with it. Of course, when the field 
is not charged, there is no attraction be- 
tween armature and field; even with full 
charge the magnetic attraction is not very 
powerful as compared with the force which 
tends to burst the ring. The point, there- 
fore, is not of any great practical value. 

It was specified by the Cataract Con- 
struction Company that the weight of the 
revolving part should not exceed 80,000 
pounds, this limitation resulting from the 
general arrangement whereby practically 
the entire weight of turbine shaft and re- 
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Fie. 2. HorizontaL SEcTION oF NIAGARA ALTERNATOR. 


carrying the driver, D, the field ring, FR, 
the steel pole pieces, P, and the collector, 
C, by means of which the current delivered 
from the exciters to the brush-holders and 
brushes, 6 b’, is conveyed to the field bob- 
bins, FB. The bridge which spans the 
machine and gives access to the direct-cur- 
rent collector rings and brushes is sup- 
ported by hollow iron columns through 
which the conductors conveying the ex- 
citing current are carried. In the hori- 
zontal section, through armature and 
field, A is the armature, FR the field 


volving element of alternator is supported 
by the upward pressure of water in the 
wheel case. As showing the care with 
which these alternators were designed, it 
is interesting to note that the calculated 
weight of the revolving element of the 
first alternator was 78,958 pounds, while 
the actual weight, as determined by care- 
ful weighing of the several parts before 
shipping, was 78,600 pounds. 

Another specification based upon re- 
quirements of the designers of the hy- 
draulic machinery and having reference 
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to speed regulation provided that “the re- 
volving part is to have a flywheel effect 
which, when measured by the pounds 
times the feed per seconds squared, shall 
be over 1,100,000,000.” The calculated 
flywheel effect obtained for each of the 
first three alternators is 1,274,000,000. 
The Field Ring—A serious limitation 
in designing the alternators was imposed 
by the high speed adopted, which had been 
chosen apparently with reference to the 
design of the turbines and without full 
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alternator was fixed at 11 feet 74 inches. 
The peripheral speed at 250 revolutions 
per minute is, therefore, about 9,300 feet 
per minute. 

When the first drawings of the Niagara 
alternators were under way it was not 
known, at least to the writer and his asso- 
ciates of the engineering staff of the West- 
inghouse Company, that the magnetic 
permeability of nickel steel was suffi- 
ciently high to justify its use in the con- 
struction of the field rings. The specifi- 


AN 


am 


R23 
10 





Fig. 8.—HorIzonTAL SECTION OF NIAGARA ALTERNATOR. 


consideration of the design of the alterna- 
tors. The normal speed specified was 250 
revolutions per minute, but the possible 
runaway speed at which the alternators 
must be capable of revolving without dan- 
ger of bursting the ring was fixed at 400 
revolutions per minute. The calculated 
maximum strain in the ring at 250 
revolutions per minute is 5,025 pounds 
per square inch of section, the elastic 
limit and ultimate tensile strength of 
the material used being, respectively, 
about 50,000 and 82,000 pounds per 
square inch. At a speed of 400 revo- 
lutions per minute the strains would 
approximate 12,500 pounds per square 
inch—i. e., the factor of safety would still 
be 4. Any increase in diameter would, of 
course, increase peripheral speed, and as 
it was deemed unwise to work under 
any conditions with a factor of safety 
less than 4, the outside diameter of the 


cation of the engineers of the Cataract 
Construction Company, dated August 23, 
1893, and covering an alternator similar 
in general mechanical form to that finally 
adopted referring to the field ring, called 
for physical characteristics as follows: 

It must also have a tensile strength of not 
over 56,000 or under 50,000 pounds per 
square inch, with an elongation of at least 
thirty per cent between lines on specimen, 
the distance between lines being not less 
than twelve times the thickness of the speci- 
men. 


At the time when the first tenders were 
submitted to the Cataract Construction 
Company the magnetic qualities of various 
nickel steel alloys obtained from the Beth- 
lehem Iron Company were undergoing in- 
vestigation at Pittsburgh, and before. the 
contract was placed by the Cataract Con- 
struction Company it had been ascer- 
tained that nickel steel containing about 
three and one-quarter per cent nickel pos- 
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sessed extremely high permeability in con- 
junction with great strength and ductility. 
The Westinghouse Company, therefore, 
recommended the substitution of the use 
of nickel steel field rings, and although 
the change involved an increase of more 
than 20 per cent in the cost of the alter- 
nators, it is interesting to observe, as indi- 
cating the thorough-going manner in 
which the Cataract Construction Company 
carried out its work, that the better ma- 
terial was adopted without a moment’s 
hesitation, notwithstanding its high cost. 

The rings of the first 10 alternators were 
forged at the works of the Bethlehem Iron 
Company, South Bethlehem, Pa. Briefly, 
the process is as follows: 

A nickel steel ingot, 54 inches in diam- 
eter at the bottom, 197 inches long and 
weighing about 120,000 pounds, is cast 
solid and compressed by hydraulic press- 
ure when fluid and during solidification. 
A block of the required weight is then cut 
from the ingot and a hole about 15 inches 
in diameter is bored through its longitudi- 
nal axis. The cylinder thus formed is 
brought to a forging heat and expanded 
on a mandril under a 14,000-ton hydraulic 
press. After forging, the ring is carefully 
treated, to obtain the physical qualities 
desired, and is then bored and turned. 

A very interesting measurement of the 
permeability of an entire field ring was 
made by magnetizing an entire ring by 
passing a known current through a coil 
wound about the ring, varying this known 
current in measured time and determining 
the resulting magnetization by measure- 
ment of the electro-motive force induced 
in a second coil, also wound about the 
ring. The electro-motive force induced 
in the second coil depends upon the num- 
ber of turns and the change in the in- 
duction through the coil in given time. 

The length of the time required for 
making definite changes in the magneti- 
zation of a ring 11 feet in diameter and 
weighing 27,000 pounds is so great that 
the ballistic method of measuring is im- 
practicable. The method adopted after 
several were considered was to change the 
magnetizing current slowly and at such 
a rate as to produce a fairly uniform rate 
of change in the magnetization of the 
ring. This produces a uniform electro- 
motive force in the secondary circuit 
which can be measured by an ordinary 
voltmeter. The measurement of the elec- 
tro-motive force determines the num- 
ber of lines of induction added to or 
subtracted from the ring per sec- 


ond, and this multiplied by the time 
in seconds determines the total change 
in induction during a test. 


The ring 
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was magnetized strongly in one di- 
rection, and the current was then reduced, 
reversed and increased in strength until 
the ring was again magnetized to the 
original strength, but in the opposite di- 
rection. The total change in induction 
during the test was therefore twice the 
induction in the ring in its initial or its 
final condition. The instruments used in 
the measurement were an ammeter for 
measuring the current in the primary cir- 
cuit, a voltmeter and a stop-watch. 

The magnetizing coil was wound uni- 
formly around the entire ring and consist- 
ed of 448 turns about one inch apart. The 
resistanceof thecircuit wasabout twoohms. 
The current was supplied by a direct-cur- 
rent generator, and suitable arrangements 
were provided for varying the strength of 
the current and reversing its direction. 
A secondary coil of 30 turns was wound 
between the turns of the magnetizing coil 
at one part of the ring. This coil was 
connected directly to a Weston milli-volt- 
meter reading from 0.0001 to 0.1 volt. 

A current of 100 amperes through the 
primary circuit was taken as a starting 
point for the measurements. The cur- 
rent was reduced at sucn a rate as to give 
a secondary electro-motive force of about 
0.04 volt. The current was at this rate 
reduced to zero, which required about 
two minutes, and was then increased to 
100 amperes in a reverse direction. The 
change of induction per second required 
for giving 0.04 volt multiplied by the num- 
ber of seconds between the positive and 
the negative magnetization gives the total 
change in induction during the test, which 
is twice the induction corresponding to 
100 amperes. Inductions corresponding 
to different magnetizations could be deter- 
mined by similar measurements with oth- 
er current strengths. In the tests, how- 
ever, readings were made upon the am- 
meter and voltmeter simultaneously at 
intervals of about 10 seconds, and inter- 
mediate points between the two extremes 
were determined for plotting in a curve. 
It was very difficult to keep the secondary 
electro-motive force exactly constant, but 
the result of a number of tests showed 
that no great error was introduced on this 
account, and that the average results were 
practically correct. 





Production of Platinum in Russia. 

The following are the figures for the out- 
put of platinum from the Urals for the last 
10 years: Ounces troy—1891, 135,874; 
1892, 146,394; 1893, 163,787; 1894, 167,- 
743; 1895, 141,668; 1896, 158,520; 1897, 
181,693; 1898, 192,225; 1899, 191,172; 
1900, 174,846. At present the Urals 
yield 96 per cent of the world’s platinum 
supply. The Platinum Industrial Com- 
pany, which bought up a group of the 
most productive platinum mines, counting 
on an annual yield of 67,000 ounces, only 
produced 26,000 ounces. 
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A SIMPLE ARIIATURE OVEN. 


BY H. C. HEIDRICH. 





In many stations where repairs are 
made to armatures of the Brush, Wood, 
Short and similar types, it is quite often 
inconvenient, if not actually dangerous, to 
use current, in the absence of a proper 
oven, for purpose of baking or drying out. 

A simple and inexpensive device can be 
constructed, which gives good results, and 
which has been employed in several emer- 
gencies by the writer. 

The appliance consists of a riveted 
sheet-iron drum made up in two halves 
arranged to fit snugly together over the 
armature, and resting on the shaft; be- 
ing arranged so that it may be rotated 
freely, clearing the winding by a space of 
































A SIMPLE ARMATURE OVEN. 


two inches all around. It will be under- 
stood that such an arrangement is best 
suited for use on newly rewound armatures, 
or on others which have the leads discon- 
nected from the commutator and tempo- 
rarily fastened over the armature while it 
is being heated. 

Either the drum or the armature and 
drum together may be turned. The 
proper amount of heat in the form of 
gas, gasoline or charcoal furnaces being 
arranged under the drum, which can be 
turned by hand or power. The most sat- 
isfactory speed for the drum being, for all 
ordinary work, from 10 to 15 turns per 
minute. The armature, in the case where 
the drum is turned separately, being given 
a half turn every 10 or 15 minutes to 
insure equal distribution of the heat. 

A 150-kilowatt, Short railway generator 
armature, when using two plumber’s gaso- 
line furnaces under the drum, can be 
thoroughly. dried in from 15 to 20 hours. 
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Views, News 
and Interviews 


A noiseless alarm clock would prove a 
boon to a host of sufferers from unseason- 
able din. It is suggested that a silent 
alarm can be given by focusing an elec- 
tric lamp upon the head of the person to 
be awakened, and arranging a switch so 
that the current to light the lamp would 
be turned on by the clock at the desired 
time. It is claimed that the flashlight 
would invariably arouse the sleeper. 


It has been necessary to tear out an ex- 
pensive marble switchboard which was 
built in the electrical power-house at Idle 
Hour, Mr. W. K. Vanderbilt’s estate in 
Oakdale, L. I. Ever since the marble 
board was put in the current has been 
erratic. It was finally determined that the 
trouble must be in the switchboard. A 
careful investigation revealed the fact that 
the marble contained a vein of iron suffi- 
ciently well developed to form an occa- 
sional short-circuit. A new switchboard is 
to be constructed and the old one torn out. 


Oftentimes brute force will not accom- 
plish as much as ingenuity. Not long ago 
the steel smokestack of the electric light 
plant at Canton, Pa.—about 100 feet 
high—needed painting, and the question 
was how to do the job. The fireman, an 
ingenious young man, set to work and 
made a sort of kite or parachute which 
fitted inside of the stack quite snugly. 
He attached a string to the parachute, and 
the draft in the stack soon carried the 
parachute, and the string with it, up 
through the stack and out. The para- 
chute then came down outside the stack. 
A small rope was next tied to the string 
and pulled up, and finally a rope strong 
enough to hold a man. After that it was 
a simple matter to arrange tackle and 
haul up the man to do the painting. 





In a bull fight which was held in Ba- 
yonne, France, recently, the picadors rode 
in an automobile. This scheme was sug- 
gested by M. Deutsch, and proved a gro- 
tesque fiasco. The bull fled in panic from 
the machine, which, while pursuing him, 
nearly smashed him against the barrier. 
The public, which was at first amused by 
the scene, afterward became enraged. The 
automobile was a small one of 12 horse- 
power, sheathed in iron to prevent the 
bull from catching his horns in it any- 
where. The picador was to stand on the 
side of the car. After the car had 
rounded the ring several times practising, 
the bull rushed out and furiously chased 
the matador, but refused to have any 
dealings with the car which gyrated in 
circles around it. A wheel of the car 
caught one of the bull’s hoofs and lamed 
him. The indignation of the audience 
was only appeased by the removal of the 
motor from the ring, after which the bull 
was killed in the usual way. 
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Electrochemical and Electrometallurgical 


Industry-Il. 





ARTICLE II: PROGRESS IN THE UNITED KINGDOM. 


INTRODUCTION. 


HOUGH industrial electrochem- 
T istry may be said to have had its 
birth in the United Kingdom, the 
development of the new industries has 
been more rapid in other countries; and 
England occupies at present the fourth 
or fifth place as regards the number and 
importance of electrochemical and elec- 
trometallurgical works or factories. 

This position is chiefly due to thefact that 
no large waterfalls, capable of economical 
exploitation for industrial purposes, exist 
within the confines of the United King- 
dom; and the cost of impounding water 
and creating an artificial supply for-power 
purposes has not been accompanied by 
such success as was earlier expected. 

The more successful electrochemical in- 
dustries in the United Kingdom em- 
ploy electrical energy, generated from 
coal, and they are, to some extent, handi- 
capped by the fact that the cost of this 
electrical energy is about double that of 
the energy generated by the most favor- 
ably situated water-power stations abroad. 
Competition with the products of works 
or factories situated in other countries is 
thus restricted to the home demand for 
chemical and metallurgical products, and 
there is little chance for English manu- 
facturers to build up an extensive or re- 
munerative export trade. 

It is possible, however, that in the near 
future some improvement of the position 
of the United Kingdom as regards the 
cost of electric energy will occur. A 
large number of schemes for the sup- 
ply of electric energy in bulk, from cen- 
tral generating stations of large size, sit- 
uated at convenient centres in the coal- 
mining districts, have recently received 
Parliamentary sanction, and there is a 
general expectation that the cost of elec- 
trical energy will be considerably lowered 
in these large stations by the reduction of 
fuel and maintenance charges. 

The interest shown in the trials now 
proceeding with gas engines abroad is also 
a hopeful augury for the English electro- 
chemical industry, since if these large gas 
engines prove as reliable as the steam en- 
gine, their adoption for generating elec- 
trical energy on a large scale is certain. 

Whether special forms of gas producer 
—such as the Mond, the Duff or the Dell- 
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wik—be used for generating the gas to 
drive these engines, or whether the waste 
gases of blast furnaces be employed for 
this purpose, the position is equally hope- 
ful, so long as a supply of cheap fuel is 
available. A development of electrochemi- 
cal or electrometallurgical processes in 
connection with some of the projected 
power schemes is therefore probable, and 
the opening years of the century may 
witness a notable increase in the number 
of electrochemical and electrometallurgi- 
cal works in operation within the con- 
fines of the United Kingdom. 

COPPER REFINING. 


The electrolytic method of copper re- 
fining was patented by James Elkington 
in the year 1865, and in 1868 the process 
was first operated upon a commercial 
scale at Pembrey, in South Wales. The 
original Pembrey works was very small, 
and earthenware jars were used to hold 
the copper sulphate solutions. Nearly 
twenty years later—in1886—the output of 
refined copper was only about 462 tons per 
annum. This works is still in existence, 
though it has passed into the hands of 
Elliott?s Metal Company, and has been 
enlarged, and copper is still refined by the 
electrolytic method, at the locality which 
may be regarded as the birthplace of the 
industry. Other firms engaged in copper 
refining in the United Kingdom adopted 
the process, and in 1886 there were four 
electrolytic refineries in operation, all 
using steam power. The largest of these 
was that of Messrs. T. Bolton & Son, at 
Froghall, in Staffordshire; and at the 
present date the electrolytic refineries of 
this firm at Froghall and Widnes are the 
most important in the United Kingdom. 
Other electrolytic copper refineries are 
located at Swansea, Widnes and Hunslet, 
and plant exists capable of producing be- 
tween 20,000 and 30,000 tons of electro- 
lytic copper per annum. This output is, 
however, not obtained, owing to the diffi- 
culty of obtaining a sufficient supply of 
raw copper suited for the electrolytic 
process. As pointed out in Article I, cop- 
per smelted from the American pyritic 
ores is richest in gold and silver contents, 
and is, therefore, best adapted for the 
electrolytic refining process. Since the 
growth of the electrolytic refining indus- 
try in America the shipments of raw cop- 


per of this character to Europe have en- 
tirely ceased, and the American refineries 
are now drawing supplies from this side 
of the Atlantic. As a result of this situa- 
tion, all the European refineries have plant 
in excess of their present output, and in 
England the annual production is esti- 
mated by the writer to be only about fifty 
per cent of the works capacity. Two of 
the seven electrolytic refineries in operation 
turn out the copper in the form of tubes 
or sheets, the methods used being patent- 
ed under the names of Elmore and Du- 
moulin, respectively. Neither method has 
been financially so successful as the pat- 
entees and promoters of the respective 
companies hoped, and it seems probable 
that these methods of producing copper in 
sheet and tube form will only find a some- 
what restricted use. 


ALUMINUM. 


The aluminum industry in the United 
Kingdom dates from 1886, in which year 
the Cowles aluminum factory was started 
at Milton, in Staffordshire. This works 
produced copper-aluminum alloys until 
1892, when the plant was shut down owing 
to the competition of the electrolytic re- 
duction works in France and America, 
which were producing unalloyed aluminum 
by the Heroult and Hall processes. In the 
Cowles process the electric current was 
simply used as a heating agent; in the 
processes which have supplanted it, a com- 
bined thermal and electrolytic action oc- 
curs, and continuous-current generators 
can alone be used. The electrical equip- 
ment of the Milton works comprised 
a 675-horse-power alternating-current 
Crompton generator, and, as in 1886 gen- 
erators of this size were a novelty, the 
plant attracted much attention. Between 
1888 and 1891 the manufacture of pure 
aluminum (the Cowles company only pro- 
duced alloys) in England was carried on 
by the Aluminum Company, at Oldbury, 
near Birmingham, by the Webster-Cast- 
ner process. This method of production 
was wholly metallurgical in character, 
aluminum chloride being reduced by sodi- 
um to the metallic state. In 1891 the 
aluminum branch of this works was 
closed, owing to the rapid fall in the 
price of the new metal, and the works at 
Oldbury was devoted solely to the pro- 
duction of metallic sodium. From 1890 
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to 1894 the Hall process, which had 
proved so successful in America, was oper- 
ated on a small scale, by steam power, at 
Patricroft, near Manchester, but in the 
latter year this works also was closed. 
For two years no aluminum was produced 
in the United Kingdom, and not until 
1896 did the electrolytic method of pro- 
duction, patented by Heroult, gain a firm 
footing in this country. In that year the 
British Aluminum Company started its 
works, at Foyers, in Scotland. The plant 
has been gradually extended, 14,000 horse- 
power now being available for industrial 
purposes, and electrical generating plant 
equivalent to five thousand horse-power 
being installed. The demand for alumi- 
num in the United Kingdom is, however, 
somewhat limited, and the capacity of the 
Foyers works is largely in excess of the 
present requirements of the new metal. 
The utilization of aluminum for electrical 
purposes has not developed in the United 
Kingdom as in America, for the Board 
of Trade regulations, regarding high-ten- 
sion conductors, forbid the employment of 
uninsulated wires. The large number 
of power schemes which have lately re- 
ceived Parliamentary sanction has, how- 
ever, caused attention to be given to the 
cost of distributing high-tension currents 
by insulated and buried copper cables, and 
in the near future it is probable that a 
modification of the regulations will permit 
trials of aluminum for bare overhead 
transmission lines similar to those erected 
in America. Possibly by that date the 
vexed question of the durability of alumi- 
num, under atmospheric exposure, will be 
settled by the experience gained with the 
American lines. 
ALKALI AND CHLORINE. 

The electrolytic alkali and chlorine in- 
dustry in the United Kingdom dates from 
1895, when the Electrochemical Company 
commenced to work the Richardson and 
Holland process at St. Helens, Lancashire. 
The works continued operations, with in- 
termittent stoppages for alterations and 
repairs, until early in the present year, 
when it was finally closed owing to the 
unsatisfactory results obtained with the 
process. Three thousand horse-power 
(steam) was available at this works. 

In 1897 the Castner-Kellner Alkali 
Company started the first 1,000-horse- 
power unit of its plant at Weston Point 
—the process used being that devised by 
Castner and worked out at the Oldbury 
works of the Aluminum Company. It is 
interesting to note that this invention 
was partly due to the failure of the alumi- 
num process connected with his name. 
The directors of the Oldbury Aluminum 
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Company finding, in 1891, that aluminum 
could no longer be produced at a profit 
by the sodium process, urged Castner to 
devote his time and inventive powers to 
the problem offered by the electrolysis of 
brine, and the first Castner mercury cell 
for this purpose was built and operated 
at the Oldbury works. The capital sunk 
in experiments proved highly remunera- 
tive, for the patents were ultimately sold 
for large sums, and the Oldbury Alumi- 
num Company was thus saved from liqui- 
dation. The Weston Point works of the 
Castner-Kellner Alkali Company has now 
4,000 horse-power (steam) available for 
its manufacture, and the operation of 
the Castner cell and process at this works 
has so far proved a financial success. 
Caustic soda, bleaching powder, sodium 
and sodium peroxide are the chief prod- 
ucts, the manufacture of the last two hav- 
ing been transferred from Oldbury to 
Weston Point during the present year. 
The illustration of this plant on the oppo- 
site page shows that bumper crops of grain 
are grown close to the boundaries of the 
works. 

The Electrolytic Alkali Company was 
formed in 1899 to work the Hargreaves- 
Bird cell and process. Works has been 
erected at Middlewich, in Cheshire, and 
the first two units of plant (800 horse- 
power) are now in operation. This proc- 
ess had been submitted to lengthened trials 
upon a small scale (with fifteen horse- 
power) at Farnworth, in the years 1895 to 
1900, and the financial results obtained 
by the development company have been 
highly satisfactory. Of the processes re- 
ferred to above, the Richardson and Hol- 
land is a gravity process, the Hargreaves- 
Bird a diaphragm process and the Castner- 
Kellner a mercury process. Since the 
first has proved a failure there is no neces- 
sity to describe it, but it is interesting to 
note that a gravity process is said to be 
working satisfactorily at Aussig, in Aus- 
tria. 

The Castner process—already referred 
to in Article I—depends upon the use of 
a rocking cell with mercury as cathode. 
The Hargreaves-Bird process differs from 
other diaphragm processes in the pecu- 
liar construction of the cell. The dia- 
phragm and cathode of the cell are com- 
bined to form the outer vertical wall of 
the anode chamber, and in place of a solu- 
tion of salt or soda the cathode cham- 
ber is filled with steam. The sodium lib- 
erated at the surface of the wire gauze 
cathode by electrolytic action is convert- 
ed into hydrate by the steam, and the con- 
densation of the steam upon the cathode 
provides sufficient water to dissolve and 
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carry off the hydrate as quickly as it is 
formed. The process and cell are said to 
work most efficiently when carbonic acid 
gas is admitted with the steam to the 
cathode chamber, and sodium carbonate 
formed in place of the hydrate. 

In all cases the chlorine liberated at the 
anode is used for the production of bleach- 
ing powder. Before the closing of the 
works of the Electrochemical Company, at 
St. Helens, the total power available in 
the United Kingdom for electrolytic al- 
kali and bleach manufacture was 8,020 
horse-power. The closing of the above 
works has reduced this total by 3,000 
horse-power. 

REMAINING INDUSTRIES. 

Calcium carbide is produced under the 
Wilson patents by the British Aluminum 
Company, at Foyers. The manufacture 
of this product was formerly in the hands 
of the Acetylene Illuminating Company, 
which rented power from the British 
Aluminum Company. A new arrange- 
ment has been made during the last 
year, whereby the Acetylene Illuminat- 
ing Company confines itself to the 
sale and utilization of the finished 
carbide. About 1,200 horse-power was 
utilized in this manufacture at Foyers 
in 1900, and 1,200 tons of carbide are 
said to have been produced. The 
United Alkali Company, at Widnes; the 
Read-Holliday Acetylene Company, at 
Bradford, and the Ingleton Acetylene Gas 
Company, at Ingleton, are also believed to 
be producing calcium carbide in small 
amounts at the places named, but details 
of their output can not be published. 

The fall in the price of carbide and the 
uncertainty of the position as regards pat- 
ents have combined to render carbide 
manufacture in England a somewhat un- 
remunerative and risky business, and sev- 
eral companies formed in 1897 and 1898 
to build and carry on carbide works have 
already gone into liquidation. The boom 
in calcium carbide and acetylene gas, 
which occurred in the years named, has, 
in fact, produced the usual after results, 
and much capital has been squandered and 
lost in the United Kingdom in connec- 
tion with these two products. The manu- 
facture of sodium and sodium peroxide 
under the Castner patents, at Weston 
Point, has already been referred to. This 
manufacture was formerly carried on at 
the Oldbury works of the Aluminum Com- 
pany, where the process was worked out 
and made a practical success. It depends 
upon the electrolysis of fused sodium 
hydrate, and is therefore identical with 
the method used by Davy in 1807—when 
sodium and potassium were first separated 
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and recognized as metals—in the labora- 
tory of the Royal Institution. The chief 
outlet for the sodium manufactured at 
Oldbury, and now at Weston Point, has 
been for the production of sodium cya- 
nide, a chemical much used by the gold 
mining companies of South Africa. The 
long-continued war has, however, prac- 
tically stopped the export of cyanide to 
South Africa. 

Electrogalvanizing (1. e., coating iron 
tubes and other articles with electro-de- 
posited zinc) is carried on at several works 
in the United Kingdom. A solution of 
zine sulphate, kept slightly acid, is the 
usual electrolyte. The success of the 
process depends chiefly upon thoroughly 
cleaning the articles to be coated before 
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Statistics of German Electricity 
Works. 

The statistics with regard to the elec- 
tricity works in Germany, which the 
Elektrotechnische Zeitschrift publishes 
annually, have appeared. These are made 
up to April 1, 1901, and show that 768 
electricity supply works were then in oper- 
ation in the country, as compared with 
652 works in the preceding year. In its 
tables our contemporary has added a new 
column this year, relating to the capital 
expenditure. Three hundred and eighteen, 
or 40 per cent, of the works have sent in 
the total of their capital expenditures, 
and an average of these shows that the 
expenditure has been at the rate of 1,628 
marks (about $407) per kilowatt of gen- 
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immersion in the zine bath, and upon the 
maintenance of the zinc sulphate solution 
at the required degree of acidity, concen- 
tration and heat. 

The extraction of zinc from its ores by 
electrolytic methods has been attempted 
at Hayle, in Cornwall, and at Milton, in 
Staffordshire. At the first-named place a 
leaching process, patented by Cowper- 
Coles, was operated with indifferent re- 
sults, and the experimental plant is now 
shut down. At Milton, the Swinburne- 
Ashcroft fusion process has been under 
trial by the Phenix Process Syndicate 
with fairly satisfactory results. The in- 
ventors believe that with slight modifica- 
tions this process will solve the problem of 
winning all the metals contained in the 
mixed sulphide ores. 

The experimental trials of this process 
have been transferred to Weston Point, 
and the Milton works have now been dis- 
mantled. 


erating plant installed. A further esti- 
mate shows that the total capital expendi- 
ture of public electricity supply works, 
exclusive of tramways, in Germany, must 
be about 540,000,000 marks. Eighty-one 
and three-tenths per cent of the works 
generate nothing but continuous current, 
as compared with 80.4 per cent last year. 
However, this only represents 43.8 per 
cent of the total kilowatt capacity of all 
the works, a decrease of 3.6 per cent since 
last year. This 1s explained by the fact 
that there is a large number of small 
works with outputs below 100 kilowatts 
supplying continuous current, while the 
larger works usually lie at a distance from 
the supply areas, and generate three-phase 
or single-phase current, which is led to the 
substations. The number of three-phase, 
continuous-current systems has increased 
from 38 to 43 (41,757 kilowatts to 86,- 
985 kilowatts), and the number of com- 
bined single-phase current systems from 
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6 to 10 (1,599 kilowatts to 6,874 kilo- 
watts). The number of purely three- 
phase works has increased from 39 to 45 
(35,150 kilowatts to 40,759 kilowatts), 
and of works employing nothing but single 
or two-phase from 42 to 44 (21,572 kilo- 
watts to 27,547 kilowatts). In two works, 
with an aggregate capacity of 950 kilo- 
watts, monocyclic generators are em- 
ployed. Nearly all the continuous-current 
stations are equipped with batteries, only 
24, or 33.8 per cent of the whole, being 
without them. An interesting figure is 
obtained from the total capacity of the ac- 
cumulators, from which it is calculated 
that, on the average, their capacity is 36.2 
per cent of the capacity of the generators 
in the works in which they have been 
erected. Of the total 768 works, 56.4 per 
cent have a smaller capacity than 100 kilo- 
watts, and there are in all 38 works with 
capacities of over 2,000 kilowatts. The 
largest of these is the huge water-power 
station at Rheinfelden, the capacity of 
whose generators is 12,000 kilowatts; and 
next in order comes the Oberspree station, 
near Berlin, with a capacity of 10,770 
kilowatts, both these figures being ex- 
clusive of substation equipment. The con- 
nections to the mains of all the 768 sta- 
tions represent an aggregate of about 352,- 
500 kilowatts, an increase of 28.8 per cent 
over last year. No less than 38.6 per cent 
of the total kilowatts connected is repre- 
sented by motors. Ninety additional 
works are being constructed or definitely 
projected. 





ed 
Cables and Telephones in Greece. 


United States Consul Jackson, at 
Patras, Greece, states that the Eastern 
Telegraph and Cable Company is con- 
structing a third cable from Zante via 
Patras and the Corinthian Gulf to Syra, 
the object being to offer a more direct wire 
communication between Europe and India 
and Australia. The two old cables will 
be devoted principally to local needs, the 
volume of business having greatly delayed 
rapid communication and justified the 
laying of the third. There is, further, 
under serious consideration the construc- 
tion of a telephone line between Patras 
and Athens. While the project, says the 
consul, has so far taken no definite form, 
the business done between these two points 
will undoubtedly justify the undertaking. 
The amount of materials necessary for 
the equipment of such a line will be suffi- 
ciently large to merit the close considera- 
tion of American manufacturers. As soon 
as facts with regard to the proposed line 
appear, they will be furnished by the con- 
sul to those who may be interested. 
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News from Great Britain. 


HE efforts of the Central London 
Railway Company to overcome the 
vibration trouble which has been 

responsible for the appointment of a spe- 
cial Parliamentary Committee in connec- 
tion therewith, have now reached mate- 
rial shape and to all intents and purposes 
may be written down as a success. Two 
likely remedies have had lengthy trial; 
viz., geared locos, weighing something like 
10 tons less than the original ones, and a 
system of multiple control introduced by 
the British Thomson-Houston Company. 
This latter is already, I believe, at work 
in France, and successful trips having 
been made, a train thus equipped now 
takes its place in the ordinary service. 
On the gearless locomotives, four 150- 
horse-power motors are employed, but the 
most likely result will probably be the 
adoption of the multiple-unit system, as 
the Vibration Committee has expressed 
satisfaction with the results of the trials 
with this train. 





While dealing with traction matters, 
one or two things are prominent. The net 
result of prolonged deliberations on the 
part of the Parliamentary Committee ap- 
pointed to inquire into and report upon 
the schemes put forward last session for 
underground “tube” railways in London 
is that its report arrived at such a 
time that the postponement of these 
schemes en bloc until next session was in- 
evitable. The general feeling seems to be 
that the above committee might never 
have been appointed, as no new sugges- 
tions were forthcoming, and the bills in 
question will have to go through precisely 
the same routine next year as they would 
have done this year if the said committee 
had never been commissioned. 





Thus, the great Northern & City Com- 
pany, which will run from the city to 
Finsbury Park, a northern suburb three 
and one-half miles out of town, having 
almost completed tunneling, has just let 
its contract for the electrical equipment. 
Profiting by the experience of the pioneer 
line, the Central London, it is noteworthy 
that a multiple-unit system is to be em- 
ployed. The power-house will be fitted with 
four 1,250 indicated horse-power Mus- 
grave, vertical, cross-compound condensing 
engines, each driving an 800-kilowatt 
British Thomson-Houston, 14-pole rail- 
way type of generator, the voltage at full 


(From Our Special Correspondent.) 


load being 575 volts. The boilers, the 
number and type of which have not yet 
been settled, will be fed by three vertical 
duplex pumps, and the feed-water heater 
will have a capacity of 7,500 gallons per 
hour. There will be 36 motor cars, and 
each of the four trucks upon which each 
car will be mounted carries one Thomson- 
Houston G. E. 66 geared motor. The 
importance of this line is not to be gauged 
by its length, as, besides tapping a densely 
populated district, it is the first railway of 
its kind which really gets beyond the 
city boundary on the north side of the 
river. 





Finally, the Baker street and Waterloo 
“tube,” which will form a connection be- 
tween two of our most important main line 
termini, having released itself from the 
clutches of the Globe financial corpora- 
tion, is slowly progressing, while the only 
other electric terminal line at present 
being constructed in London is a short ex- 
tension northward of our old friend the 
City & South London Railway. 





A glaring instance of the manner in 
which British manufacturers are some- 
times beaten in open competition with 
foreigners, is afforded in connection with 
the letting of a recent tender for switch- 
boards at Manchester. In the course of a 
discussion at a meeting of the Corpora- 
tion Electricity Committee, the chairman 
mentioned that 27 firms tendered, the 
lowest being that of the Electrical Com- 
pany, Limited (the English house of the 
German Allgemeine Elektricitats Gesell- 
schaft), amounting to £39,306, which was 
accepted. The estimate of the British 
Westinghouse Company came next (£42,- 
551), but the work quoted for would have 
been done in America, and it was some- 
what disconcerting when it was stated that 
the lowest actual English tender was 
some £20,000 higher than the accepted 
one. In the latter part of the chairman’s 
speech a curious fact was brought to light 
which would seem to point to a most un- 
businesslike laxity on the part of certain 
home manufacturers in their estimating 
departments. A letter had been sent to 
the Manchester Electricity Committee by 
a member of one of the oldest electrical 
engineering firms in England, intimating 
that his firm’s tender for the work in 
question had been submitted in his ab- 
sence from business, and that on his re- 


turn (too late to save the contract) he 
had reestimated the contract himself and 
made the surprising discovery that he 
could have done the work fo about 
£4,000 less than the Electrical Company’s 
accepted tender. It is not surprising, 
therefore, that this particular employer 
has decided upon a thoroughly reorgan- 
ized switchboard staff. 





The second municipal telephone system 
in the British Isles was inaugurated at 
Glasgow at the end of August. As a mat- 
ter of fact, connections have been made 
since last March, but it was not deemed 
advisable to have an official opening until 
the date mentioned above. The service at 
Glasgow is on an altogether larger scale 
than at Tunbridge Wells, mentioned last 
month. The present capacity of the ex- 
change is 10,000, and already over 5,000 
subscribers have been connected. There is 
space in the exchange buildings for the erec- 
tion of another 10,000-subscriber switch- 
board, which will probably be necessary 
if the present rate of applications (about 
30 per day) is maintained. The Tele- 
graphs (telephonic communication) Bill 
of 1899, which authorized municipal tele- 
phony in competition with the National 
Telephone Company, has given a fillip to 
this industry which will greatly benefit 
the telephonic manufacturing companies. 
All the leading cities and many smaller 
ones have either received licenses from the 
government or are applying for them; 
indeed, not a few are well on the way 
with their equipment and the next few 
years will produce a striking contrast to 
the monopolistic days prior to 1899. 





The motor-car trials at the Glasgow Ex- 
hibition were a not altogether unexpected 
disappointment as far as electrically pro- 
pelled vehicles are concerned. Only one 
such car was entered, and even this did 
not compete with the other entrants in the 
distance trials, although it ran over por- 
tions of the daily routes with an official 
observer on board. This car, the property 
of the British & Foreign Electrical Vehi- 
cle Company, was equipped with a Leitner 
battery, and among its most notable trips 
was a run of about 70 miles on one charge. 
What with the scarcity of electric motor- 
car exhibits in the exhibition itself and 
now this lack of enthusiasm in connec- 
tion with the official trials, the industry 
does not appear to be receiving its share 
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of attention at the hands of electrical en- 
gineers in this country. 





The only three-phase generator set 
which supplies light and power to the 
Glasgow Exhibition is a combination of 
an engine built by Messrs. Hick, Har- 
greaves & Company and a dynamo manu- 
factured by the Lancashire Dynamo and 
Motor Company. The engine is a 450- 
horse-power one, running at 150 revolu- 
tions per minute and fitted with non-jack- 
eted cylinders of 16-inch and 27-inch 
diameter, respectively, with an 18-inch 
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on the part of certain of them undreamt 
of in the early days of electrical supply in 
London. So far we have two notable exam- 
ples in London. The first is the erection of 
a joint power-house by the Kensington & 
Knightsbridge Electric Supply Company 
and the Notting Hill Electric Lighting 
Company. A few years ago both these 
concerns were busily casting their eyes 
about for land for new generating 
stations within their own particular areas. 
Their searches proved futile, and, cutting 
the long story short, mutual agreements 
were entered into to build a combined 
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sets have been erected in the power-house, 
consisting of Willans engines and Oerlikon 
alternators. Three of the engines are 
rated at 575 horse-power and are coupled 
to 330-kilowatt alternators running at 300 
revolutions per minute, while the other two 
sets are composed of 825-horse-power en- 
gines and 550 kilowatt alternators running 
at 270 revolutions per minute. The illus- 
tration is a view of the main power-house. 
The other instance of a similar solution of 
a similar problem is afforded by an almost 
identical compact between the St. James 
& Pall Mall Company and the West- 
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stroke. Automatic lubrication is effected 
by means of a pump driven off the cross- 
head, which forces oil at a pressure of 30 
pounds to all the bearings. The three- 
phase generator, which is directly con- 
nected to the above engine, develops 200 
kilowatts at 5,000 volts and 50 cycles per 
second. It is fitted with a star-wound, 
fixed armature, with field coils of bare 
copper strip. It has 40 poles, and- the 
weight of the flywheel and field coils is 
some 11 tons. A rope-driven exciter, 
which supplies current to the field, works 
at 80 volts and supplies 80 amperes. 





The scarcity of land upon which to 
build additional generating works conse- 
quent on the yearly increasing output of 
the various metropolitan electric supply 
companies has resulted in a fraternization 


generating station on a piece of land which 
apparently suited the wants of both com- 
panies. Having set up one record, the 
committee of management make another, 
inasmuch as their use of synchronous 
motor-generators in their substations is 
the first of its kind in this country. The 
power-house is two and a half miles from 
the Kensington company’s area and about 
one mile from Notting Hill, consequently 
a three-phase alternating system with 
a pressure of 5,250 volts at the generating 
station has been installed. This is trans- 
formed down to 220 volts, which pressure 
is supplied at the consumers’ terminals. 
Those acquainted with London fogs and 
their effect upon the load curve will ap- 
preciate the use of synchronous motor- 
generators with their great advantage of 
speed in starting up. Five steam-driven 


minster Electric Supply Company, which 
have erected a joint works on the banks 
of the Regent’s Canal with precisely the 
same object in view. This latter power- 
house, however, has not yet started work- 
ing. 


The Shipley urban district council 
(Yorkshire) has adopted the Nernst lamp 
for its street lighting, and has placed an 
order with the Prism Globe Company for 
a quantity of two-light brackets, each to 
be fitted with two 40-watt Nernst lamps. 
The Shipley power station is in course 
of erection under the supervision of the 
Blackpool corporation electrical engineer, 
Mr. R. C. Quin. 


It has been announced that the Brill Car 
Company, of Philadelphia, is to erect a 
plant for the manufacture of its goods in 
England, upon a site not yet selected. 

London, September 30. A. W. 
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STREET RAILWAYS: A REVIEW OF 
THE PAST AND A FORECAST OF 
THE FUTURE—II. 


BY ROBERT McCULLOCH. 





(Concluded.) 


The efforts of this application, in the 
beginning, were crude as compared with 
present practice. The motor was set up 
on the platform or in the body of the 
car and geared to the axle with chain and 
sprocket-wheels. The wire conveying the 
power was on the side of the street, and, 
through a traveling carriage and flexible 
wire, communicated the current to the 
motors. A seven and one-half horse-power 
motor was considered ample, because, had 
not two real horses done the work? And 
engineers of real ability contended long 
and vigorously that this new found power 
might do the work after a fashion on 
levels, but it could not climb a hill, how- 
ever so slight the grade. But it did climb 
a hill, and it has climbed all the hills, 
either real or imaginary, which haveseemed 
to obstruct its march of usefulness. As 
confidence came to those who had doubted 
or hesitated, the faithful horse was sent 
to the pasture or to less considerate mas- 
ters. The old horse car now had its motive 
power placed under it instead of in front, 
and the driver who had seemingly only a 
short time previously left the boot of his 
omnibus, now exchanged his lines for the 
controller handle. A higher speed was at- 
tained and the man who was content with 
living four miles from his business could 
not now be satisfied with less than six or 
eight. Patronage was increasing rapidly, 
new and heavier and better tracks were 
laid, larger cars were built, and motors 
were doubled and trebled and multiplied 
again in power. Power-house machinery 
was changed again and again, improve- 
ments and betterments were so rapid that, 
appliances being ordered, they were al- 
most obsolete before they could be in- 
stalled. 

And all of this has come about in so short 
a time that many of us who have passed 
through the entire experience do not yet 
feel that our activity and usefulness have 
been at all impaired. In contemplation, 
it seems the work of the magician, and still 
the betterments go on and on, and I am 
asked to prophesy for the future. That 
would seem better the task of some re- 
sourceful writer of fiction. Could any pre- 
diction as to what may yet be developed, 
however so bold, be held as unworthy of 
consideration in view of what has occurred 
during the last decade. 

Electricity in its flexibility is adaptable 
to purposes so varied, that to enumerate 
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them would require a volume. It may be 
used as a toy and carried in the vest pocket 
to illumine at will the tiniest personal 
ornament, while an enlargement of the 
same process gives us a searchlight rival- 
ing the sun in brilliancy and extent. It 
runs the most delicate instrument the 
dentist can use, and just as readily runs 
the heaviest trains of railroad cars. It 
decorates the palace and lights the 
alley of the slums, it heats our 
houses when we have zero weather 
and cools the same space when the 
thermometer relieves itself through the 
top of the tube. It furnishes illusions 
and delusions, it makes the hot sands of 
the desert, and it lights the way as we 
follow our guide without fear of danger. 
But in nothing does it affect so large a 
portion of humanity as in its street rail- 
ways application. 

The street car has ceased to be “the 
poor man’s carriage.” It is everybody’s 
carriage. It has ceased to be purely a 
necessity, a large proportion of its reve- 
nue coming from travel induced by pleas- 
ure alone. It has built and expanded and 
beautified the city, and with the growing 
of the city its institutions have multiplied 
and enlarged. The mercantile establish- 
ments of to-day could not have their 
patrons and their necessary force of em- 
ployés carried to and fro by former means 
of transportation. The theatres owe their 
increased attendance to the speed and com- 
fort with which the necessary journey is 
made. The former occupant of the tene- 
ment house no longer needs to live at the 
threshold of the factory or shop. The 
street railway has extended the time limit 
to the little cottage in the suburbs, and it 
has made the real estate man wonder if 
he really had an occupation in times gone 
by. In fact, the city of to-day is as unlike 
its former self as is the street railway little 
akin, in construction, equipment and oper- 
ation, to its predecessor. And paralysis is 
a mild term to signify the condition into 
which the city is plunged by misfortunes 
that stop the revolution of its car-wheels. 
Then is realized how great a part the 
street car has in all the affairs of city ex- 
istence; then, in meek contrition, we re- 
member and retract the ugly words which, 
in moments of unguarded impatience, we 
uttered concerning vehicles and men whom 
we would welcome now with gladsome 
smile; then, indeed, does “the stone which 
the builders had rejected become the head 
of the corner ;” then we realize that in our 
prosperity, “men may come and men may 
go,” but the street railway “goes on for- 
ever.” The labor and care and watchful- 
ness of those who give it life and vigor 
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‘and usefulness do not cease with the turn- 


ing of the key in the door of the factory or 
shop or warehouse; their days are all of 
twenty-four hours’ duration; in sunshine 
and in storm, when the world sleeps or is 
in turmoil, their duties are equally exact- 
ing; in their lists is no place for the lag- 
gard or the drone, nor for him who does 
not always place the performance of duty 
first before thought of self. 

The street railway has not hesitated in 
its progressive march at the line marking 
the border of the city. It has made an “all 
hands ’round” for the adjoining villages 
and settlements, and linked them in a 
community of interest. It has driven the 
steam road ignominiously from the field 
of short traffic, and, with a courageous 
confidence and irrepressible energy, which 
brings, usually, ultimate success, it reaches 
out for more extended distances. The 
man who contributes the nickel is the chief 
beneficiary of all this betterment and ex- 
tension. His toll was a dime when the 
cumbersome bus jolted him scarcely a 
mile over the rough highway. Now, while 
the time consumed is of little greater dura- 
tion, half that amount purchases the 
privilege of many miles of transportation 
with the allowance of transfer and re- 
transfer, and still each year brings better- 
ment and improvement, in smoother 
tracks, larger and more comfortable cars, 
greater speed and shorter interval. 

The future of the street railway is 
linked indissolubly with the city in all 
its advancement and improvement, its ex- 
tension and growth, its physical and moral 
betterment and its health and adornment. 
In all these is the city the follower and 
the dependent, and of vastly more impor- 
tance to its people and their interests is it 
that it shall have good street railways than 
that the entire railway revenues should re- 
vert to its treasury. 

There is a popular clamor for municipal 
ownership, and whether or not this idea 
may materialize has much to do with 
continued progress. Looking back over 
the rapid and costly changes of the past 
few years, we must question the likelihood 
that municipalities would have been strong 
enough and bold enough to have so ven- 
tured in discarding theold and grasping for 
the new. Only the stimulating expectancy 
of success and reward could have nerved 
the individual determination and risk 
that have resulted in existing conditions. 
Municipal ownership has been made possi- 
ble by the necessary legal authorization in 
perhaps only one state, and there it has 
utterly failed of fruition seemingly from 
the impossibility of agreement as to terms 
and conditions, and the difficulty of 
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financial provision. Because governmental 
control or ownership exists or is being at- 
tempted in a few foreign cities, is no ra- 
tional justification for the conclusion that 
it would be wise or proper here. The re- 
quirements of the people, their customs 
and methods of business, are vastly dif- 
ferent, and no city of this country could 
have attained its present development had 
its transportation facilities been as limited 
as the best given by municipalities which 
we find in control of that important in- 
stitution. That the ownership and con- 
trol by the city of water and light supply 
have been found of advantage does not 
warrant that the same result would follow 
their operation of its street railways. 
While the former institutions may exist 
under the baneful political influences and 
incumbrances which we find embarrassing 
them, it is questionable if the daily trans- 
port of its people would be in safe or capa- 
ble hands when entrusted to those whose 
terms of office and position rested on in- 
fluences in which merit was no considera- 
tion. A healthy and vigorous competition 
bestows public benefit that all may en- 
joy, and a retirement of street railway 
transportation from this field, through 
municipal ownership, could scarcely be 
doubtful of result, and the very spirit of 
paternalism and dependence which is fos- 
tered and encouraged by attempting to 
provide for a community, is the spirit, a 
rebellion against which founded and pros- 
pered this mightiest of all nations. We 
are not yet ready for municipal owner- 
ship, existing franchises, in most in- 
stances, having a generation yet to run, 
so we may safely assume that the same 
energy and earnestness which have char- 
acterized the conduct of the street railway 
during its recent wonderful developments 
will continue to exercise the same health- 
ful influence. 

The man who directs the affairs of a 
street railway is aware that in the com- 
munity he is a merchant, selling his wares 
just as other tradesmen are bartering 
theirs. If he would succeed he must give 
his customer the best that skill and 
industry and perseverance can provide, 
and, like the other merchant, he is en- 
titled to the benefits that come from hon- 
est, persevering and painstaking applica- 
tion. With this stimulus to continued and 
renewed exertion, the benefits and in- 
creased advantages to the public must con- 
tinue with each succeeding year. The 
scientist and the manufacturer, the car 
builder and the machinist, the rolling mill 
and the foundry can produce no appliance, 
however so costly and extensive, that the 
street railway of the present and the future 
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will not readily adopt and place in imme- 
diate use if it promises a betterment of 
the service rendered to its patrons. The 
prosecution of no business or enterprise 
has entailed so many or such costly 
changes and abandonment of previous 
methods. Tracks, cars and power-houses 
are discarded and renewed. 

The ever-increasing prosperity of the 
agricultural interests of the country, with 
improved methods of tilling the soil and 
saving the crops, enriches the farmer and 
enables him to indulge in luxuries for- 
merly unknown to him. The city, in sup- 
plying his demands, must increase its fac- 
tories and its supply houses and its popu- 
lation, but population and manufacture 
and trade can not increase without a cor- 
responding growth of the street railway, 
and in its growth it must keep pace with 
the spirit of progress which pervades our 
land. 

In track construction we have gone from 
a rail of twenty-eight pounds to the yard 
to one of one hundred, heavier than that 
required by the steam railway; sixty-foot 
lengths, to decrease the number of joints, 
are used, and, not content with that, the 
joint has been entirely obliterated by weld- 
ing process; and still we are ready to 
adopt any improvement in these condi- 
tions which the ingenuity of our craft will 
devise and the manufacturer provide. The 
same builders of cars who, a few years ago, 
were executing orders for ten-foot cars as 
light as possible to hold together in safety, 
are now busy with lengths of from forty 
to sixty feet, and still we have not reached 
the limit. The designer of the electrical 
equipment has gone from two motors of 
seven and one-half horse-power each to four 
of forty each, and yet we are ready to en- 
courage his further efforts by placing in 
use better productions whenever he will 
make them available. A modern electrical 
power-producing plant is a masterful com- 
bination of scientific design and the skill 
and handicraft of the artisan, but with 
all this excellence it perhaps bears as little 
resemblance to that which a few more 
years will develop, as to the delicate little 
machines which have scarcely had time to 
grow rusty since they were discarded. 
The street railway of the future must and 
will have every device and method and 
appliance that will tend to the rapid, safe 
and comfortable transport of its patrons. 
Tracks and cars and propulsion must and 
will be the best that money and skill can 
provide. 

But there is no better work for the 
future, and none of so great importance 
to every interest that concerns the 


ownership and operation and patron- 
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age of the street railway, than the 
consideration of the army of men 
who, with ceaseless toil and watchful in- 
dustry, give safe transit to the multitudes 
of the city, the men who stand at the 
levers throughout the endless day and 
guide the swiftly moving and heavily laden 
vehicles through streets teeming with 
life and bustle and activity, with countless 
other vehicles and pedestrians coming and 
going and crossing, each intent only on 
what concerns himself, leaving all the 
burden of care and watchfulness and 
promptness of discernment and action to 
rest on shoulders already bearing enough ; 
and the men who, with equal attention 
and caution, care for the occupants of 
the car, watch for their safety, attend to 
their wants, reply to their enquiries, and, 
with patience and good nature, discharge 
their multiplicity of duties; and the men 
whose eyes watch with unrelenting con- 
stancy and whose hands are always at 
the throttle valves, that there may be no 
hindrance to the continuity of the rolling 
of the wheels; and all the various depart- 
ments filled with men who, like the vigi- 
lant “minute man” of colonial days, are 
ever ready to perform with earnest intelli- 
gence the duties which they have assumed. 
All these men, thoroughly imbued with 
the spirit of self-abnegation, hold the dis- 
charge of duty first in all the purposes of 
life. With industry and intelligence and 
loyalty they perform their obligations, 
they represent us with the public, with 
persevering patience taking care of the an- 
noyances and worries which, of necessity, 
constantly arise. They are our friends 
and helpers and coworkers in the accom- 
plishment of the task to which we devote 
our lives. Our relations with them should 
stand on a solid foundation of honest fair- 
ness, kindly consideration and apprecia- 
tive confidence. The disturber should not 
be allowed to come between us and there 
should be a community of feeling and in- 
terest that allows no separation of pur- 
pose or effort. There are lessons of the 
past for both of us which, if we heed, 
will guide us in the open way between the 
Scylla and Charybdis of the future. 

The street railway of the future stands 
in grand relief as an institution of all 


future progress and development. Its 
service is a concern of every member of 
the community. There is no work or under- 
taking that so permeates the home and 
life of all the people around us. Our re- 
sponsibility is a burden to be safely borne 
only on Herculean shoulders. Let us 
stand under it bravely, and with persistent 
and determined manliness, so that our own 
consciences at least shall acquit us with 
the plaudit, “Well done, good and faith- 
ful servant.” 
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ALTERNATING AND DIRECT CURRENT 
TRANSMISSION ON CITY LINES.* 


BY M. 8S. HOPKINS. 


The problem of transmitting power to 
outlying districts on city lines is one con- 
stantly confronting a large number of 
managers to-day. The steady growth of 
outlying districts and the increased sub- 
urban traffic incidental thereto, requiring 
larger and heavier cars and increased 
speed, have severely taxed the direct-cur- 
rent distribution. The manager finds his 
transportation department unable to pro- 
vide sufficient cars to handle the increased 
traffic and maintain schedule speed; the 
cost of transportation large, due to the 
necessarily slow speed of cars; the loss in 
transmission enormous, and he must admit 
his present feeder system entirely in- 
adequate to meet the rapidly growing de- 
mands made upon it. In attempting to 
meet these demands, the usual course has 
been: 

First—To add copper to the feeder sys- 
tem which has already reached enormous 
proportions. 

Second—To raise the voltage on certain 
feeders by means of a “booster.” 

Third—To install storage batteries at 
end of lines. 

Fourth—In extreme cases, to build an 
additional power station, located with 
reference to economy of copper. 

Fifth—To install an alternating-cur- 
rent system in the main power station, 
with rotary substations at convenient 
points. 

The first four plans above mentioned 
lack flexibility, and extensions of any 
magnitude are attended, necessarily, with 
large outlay of copper, burdening the sys- 
tem with heavy fixed charges and large 
power-house expense. 

It is not within the province of this 
paper to take up the various methods for 
meeting these increased demands, but to 
try to set forth the main features of poly- 
phase alternating transmission with rotary 
converter substations working in connec- 
tion with existing direct-current feeder 
system. 

It is with exceeding interest that the 
railway manager has observed the devel- 
opment of polyphase alternating-current 
apparatus, and the several and reliable 
methods of installing and handling high- 
voltage circuits of large power. It is now 
possible, by means of rotary converters or 
motor-generator sets, to have as many 
feeding points or substations, changing 
high-tension alternating current to 600- 





*A paper read before the American Street Railway 
Association, October 9, 1901. 
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volt direct current, as may be found ex- 
pedient, and this at a comparatively small 
outlay and at a minimum charge for 
power-house expense. Of course, the num- 
ber and location of these substations is 
determined by striking a balance between 
the cost of operation of the substations, 
including interest, depreciation, attend- 
ance and fixed charges, and the interest, 
depreciation and fixed charges on the cop- 
per investment. In many cases the item 
of station attendance, otherwise the most 
serious of all, may be eliminated almost 
entirely by making the substations a part 
of the power-house, repair shop or ticket 
office, or even general office. 

For long distances, alternating trans- 
mission is now almost universally adopted 
where an entirely new plant is installed. 

The many weak points, which are al- 
ways present in any new system, have been 
well worked out and remedied, and it 
would seem that the time has now come 
for companies using the direct-current 
apparatus to, at least, make future addi- 
tions to the plants with alternating-cur- 
rent machinery and thereby avail them- 
selves of economies offered by modern in- 
vention; still using their direct-current 
system within an economical range, and 
the alternating current for the outlying 
districts, thus working the two systems in 
harmony with each other. 

The alternating-current system, owing 
to its great flexibility, can very well be 
operated in connection with the direct-cur- 
rent system, and lends itself particularly 
well to the solution of the problem of 
transmitting current to outlying districts. 
The generators can be wound for high 
potential, so that the cost of copper is 
comparatively small, and a high effi- 
ciency maintained. 

Alternating-current machinery consist- 
ing of generator, step-up and step-down 
transformers and rotary converters, as now 
installed, seem simple in operation, and 
should require but very little more atten- 
tion than existing direct-current machin- 
ery. The generator at the main power 
station should require even less attention 
than a direct-current unit of the same 
size; the step-up and step-down trans- 
formers requiring practically no attention. 
The rotary converters may be located at 
convenient points along the line; and if 
in the car house or other points where an 
attendant is necessarily on duty at all 
times, little or no expense would be re- 
quired. Starting up in the morning, shut- 
ting down at night, keeping the bearings 
lubricated, and the occasional putting in 
of a circuit-breaker, is about all the at- 
tendance that would be required. 
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In installing an alternating-current sys- 
tem in connection with an existing direct- 
current system, it would seem wise to use 
a number of small rotary converters 
located at load centres of a line. These 
machines can be so designed as to work in 
parallel with existing direct-current feed- 
ers; the rotaries caring for the average 
load, the direct-current feeders coming in 
to help care for sudden fluctuations, and 
in case of injury to any one unit, the 
direct-current system tiding you over the 
difficulty. The load factor at the station 
should not materially change from that 
now existing with direct current, owing 
to the fact that even if there are violent 
fluctuations in the amount of power re- 
quired from any one rotary, it is not likely 
that the maximum demand for power will 
occur simultaneously on the other rotaries, 
and if the machine is properly wound and 
connected in with the existing direct-cur- 
rent system, direct-current feeders should 
go far toward equalizing the load between 
rotaries. 

A temporary substation mounted on a 
flat car, which can be easily moved from 
point to point, will be found very con- 
venient for the relieving of extreme and 
unusual loads which frequently occur in 
most cities during certain seasons of the 
year. Street railways are required to move 
enormous crowds in a very short time, 
frequently at considerable distances from 
the power station. On account of the 
heavy and infrequent character of these 
toads, and the long length of feeder usual- 
ly encountered, the copper necessary for 
the handling of this service by simple, 
direct-current feed, is prohibitive, and the 
series booster is frequently resorted to. 
Even with this device the first cost of in- 
stallation is considerable, and, owing to 
the resistance of ground return, a practical 
limit to the amount of power and distance 
to be covered is soon reached. A tempo- 
rary substation divides the current re- 
turning in the track, reduces the drop to 
one-fourth of that obtained with a straight 
feeder and permits much more satisfac- 
tory service to be given with less than one- 
fourth the amount of direct-current feeder 
copper otherwise required. Where the 
transmission voltage does not exceed 6,- 
600 volts, it is possible to avoid step-down 
transformers, and thus decrease the weight 
of apparatus on the car, by using an in- 
duction motor generating set, having this 
induction motor wound direct for high 
voltage. Besides the reduction in weight, 
this arrangement possesses a further ad- 
vantage over the rotary converter in that 
the direct-current voltage can be regulated 
by hand over a much wider range, allowing 
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easy and accurate regulation of the load, 
which is frequently of great importance 
in putting the set into service where the 
line drop is very heavy. 

In determining the details of a system 
of this kind, the local conditions existing 
must be carefully considered; the dis- 
tricts through which transmission lines 
pass should largely govern the voltage; 
the centre of load and convenience of 
attendance determining the location of 
rotaries. 

From such information as the writer 
has been able to obtain, the three-phase 
system seems to be the best adapted for 
railway work because of its simplicity and 
economy in copper, as in each wire of the 
three-phase system two alternating cur- 
rents, differing in phase, are combined, 
and the loss is less than when the same 
power is transmitted by continuous, sin- 
gle-phase or two-phase currents. The 
three-phase circuit requires but three 
wires, while four are necessary for a two- 
phase circuit, the same size wire being 
used in both circuits. 

The twenty-five cycles apparatus has 
many advantages for railway work. The 
high inductivity effects, troubles encoun- 
tered in operating machines in parallel, 
and difficulty in obtaining low speeds have 
caused the higher frequencies to be aban- 
doned for this work. 

Having thus attempted to outline the 
general characteristics of the three-phase 
alternating - current system, employing 
rotary converters, it may prove of interest 
to show the intended application of these 
principles to the operation of railway lines 
in the city of Columbus, Ohio, and the 
various economic considerations affecting 
the choice of the system, number and loca- 
tion of the substations. 

The Columbus Railway Company, with 
which the writer has been connected a 
number of years, now owns and operates 
two steam power plants, known as the 
Milo and Spring street power stations. 
As you will note from the accompanying 
map, the Spring street station is located 
near the centre of the city, on the Scioto 
River, where all necessary water for con- 
densing purposes can be obtained, and has 
the best railroad facilities for the handling 
of coal. The Milo station is located some- 
what to the northeast of the centre of the 
city, where no water can be obtained save 
that which is pumped from artesian wells 
of limited capacity. The cost of produc- 
ing current at this station is much higher 
than at Spring street. The Milo station 
is used largely as a reserve and put into 
service only when demanded by heavy 
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traffic to Minerva Park, Westerville or the 
Fair Grounds. 

The two stations are electrically connect- 
ed by a heavy feeder system, so that under 
normal conditions during winter months 
the load of the whole system may be han- 
dled from Spring street station; using, 
however, a series of boosters located nine 
miles out on the Westerville line at Min- 
erva Park to maintain voltage on the 
Westerville end. 

There is at all times a steady load of 
considerable magnitude on the lines run- 
ning out to the eastern suburbs, and dur- 
ing the summer months on the lines run- 
ning north to Olentangy Park, a pleasure 
resort owned by the company, and which 
frequently attracts large crowds of people. 
These loads have continued to-increase for 
several years past without any additions 
to the feeder lines having been made. Fre- 
quently, during extremely heavy traffic, it 
has been found necessary to use three 
M. P. %5-kilowatt machines in parallel as 
a booster to handle the traffic. This over- 
loading of feeders has occasioned heavy 
loss in transmission. In order to deter- 
mine exactly what this average loss is, two 
wattmeters were calibrated together; one 
was then installed in the feeder line at the 
power station, the other installed where 
the feeder taps into the trolley; the dif- 
ference in watts showing exactly the loss 
resulting in transmission, both in over- 
head copper and ground return. These 
meters have been installed for two weeks 
at a time under average conditions in out- 
lying feeders, such as would be affected 
by the installation of an alternating sys- 
tem. The results show the loss to be 
equivalent to the following per cent of 
total load for an average eighteen-hour 
day: 

East Long Street section. . 

East Oak Street section.... 

East Main Street section... 

South High Street section. 


North High Street section 
(Park not open)......... 


23 percent 
31.2 per cent 
27.4 per cent 
27.8 per cent 


25 percent 

Owing to the heavy peaks of loads from 
station to station we were unable to get 
accurate results showing loss, but from re- 
sults obtained, we estimate the average loss 
at twenty per cent. The loss on the Wes- 
terville line varies from forty per cent, 
during the winter months, to from sixty 
to seventy-five per cent during the sum- 
mer months. During the periods of heavy 
load, when the maintaining of voltage is 
highly essential, the loss is far in excess of 
the above figures on all sections. 

The capacity of both power stations is 
now frequently taxed to their utmost, and 
an additional unit must soon be installed 
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at the Spring street station. The entire 
feeder system of the road is now inade- 
quate to meet the present demands, and 
must be increased at once. It is, there- 
fore, proposed to install an 850-kilowatt, 
6,600-volt, 25-cycle, three-phase, revolv- 
ing-field generator, direct-connected to en- 
gine at the Spring street power station, 
together with necessary exciter, generator 
panel and 6,600-volt line panels for con- 
trolling the three outgoing feeder lines; 
to install a rotary converter substation at 
the Oak and Rose avenue car house to 
handle the loads on all eastern lines; one 
at the Milo power station to handle the 
normal station load, using the steam plant 
now at this station for reserve; and a 
rotary substation at Minerva Park to han- 
dle park business during summer months, 
and through Westerville business during 
winter months. As the reserve capacity 
at Spring street station will be small, even 
after this unit is installed, it is highly im- 
portant that the system be so arranged as 
to permit the distributing of the load be- 
tween all units in the power station, as 
may be desired. In order to make the 
maximum capacity of alternating-current 
unit available under all conditions, it may 
be necessary to install a rotary converter 
station at the South High street car house, 
which is located near the centre of load, 
and easily connected with direct-current 
feeders, making it possible to relieve the 
overload on the direct-current units, and 
increase the load on the alternating unit. 

In addition to the above permanent 
stations, it is proposed to use a portable 
substation, to be located normally at the 
North High street car house, to handle 
Olentangy Park travel during the sum- 
mer months; and, when occasion demands, 
this station can be quickly moved to help 
out other stations. 

You will note that all substations are 
to be located at car houses, and car-house 
employés are expected to attend them in 
connection with their regular work. 

The best engineering practice has limited 
the potential of transmission lines carried 
overhead through city streets to 6,600 volts. 
There are a considerable number of light- 
ing and railway companies in this country 
following this practice with perfect satis- 
faction, and, with modern methods of con- 
struction, such a transmission line would 
be no more harmful or dangerous than the 
usual city are lighting circuit. It would, 


therefore, seem advisable to use this volt- 
age on transmission lines consisting of 
three No. 4 B. & S. feeders from the 
Spring street power station to Milo, a dis- 
tance of two miles; to the Rose avenue 
substation, a distance of three and one- 
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quarter miles; to the North High street 
substation, a distance of four miles, and 


to the Westerville substation, a distance 
of nine and one-half miles. 

With these substations installed, the fol- 
lowing amounts of feeder wire would be 
replaced by substations and available for 
uses in reenforcing direct-current feeders 
not reached by substation feed: 

Milo substation......... 43,890 pounds. 


Rose Avenue substation.. 35,530 pounds. 
Westerville substation... 73,620 pounds. 





POUR]: 5 0'siv.s sino 0 cle aiciere 153,040 pounds. 

At eighteen cents per pound this copper 
would represent a value of $27,547.20, 
and, deducting the value of high-potential 
copper used in its place, $10,000, would 
leave $17,547.20 to be credited to the 
cost of substations, and charged to in- 
crease in direct-current feeder system, 
which will be ample for present needs. 

In the above estimate we have retained 
the present feeder copper on the North 
High street circuit for the reason that 
substations. will be used for intermittent 
service only. 

In considering the economies in alter- 
nating transmission, station installation 
need not be considered in this case, as the 
cost of alternating-current machinery will 
not materially differ from direct-current 
machinery. The cost of rotary substations 
is estimated as follows: 

PAGIO MA So. Sea cunakesaas $10,000 





Minerva, or Westerville station. 7,500 
North High Street, or portable 
MR etc sasccussoe seeker 2,000 
Rose Avenue substation........ 10,000 
South High Street substation (if 
MIRED nikauncswseucenemus ,500 
Total cost of substation ap- 
RRS i ciss'x sie sae panes ae $47,000 


To this should be credited $17,547.20, 
the difference between the cost of copper 
to be supplanted and high-potential copper 
required, as this copper will be taken down 
and used for reenforcing sections which 
are still to be supplied by direct current, 
the investment being more than taken care 
of by economies resulting from increased 
capacity of direct-current lines. This 
leaves us an investment of $29,453, the 
interest on which should be taken care of 
by saving in the loss due to transmission. 

Assuming the value of a kilowatt-hour 
of current at 0.6 of a cent, exclusive of 
fixed charges, the loss shown by wattmeter 
readings on the sections to be fed by sub- 
stations would amount to $5,363 yearly. 

The plan as above outlined for trans- 
mitting current to these districts should 
keep the loss well within fifteen per cent 
between the main station and substation 
bus-bars, even during periods of heavy 
load, which would result in a saving of 
$3,804 in the yearly transmission of aver- 
age load from station to substation bus- 
bar. From this should be deducted the 
loss from substation bus to the car. In 
this case, owing to the location of sub- 
stations and interconnecting of direct- 
current feeders, the loss will not exceed 
the loss now existing from the point where 
direct-current feeders now tap, and where 
the wattmeter readings were taken, to the 
car; hence, we have $3,804 as the net 
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saving in cost of power due to high-tension 
transmission, being equivalent to 12.8 per 
cent on the investment, which, from a 
financial standpoint, would seem to war- 
rant the above outlined plan of transmis- 
sion, without considering the greatly in- 
creased facilities for the handling of large 
crowds, the saving resultant in the trans- 
portation department due to increased 
speed, and the ability to make future 
extensions of almost any magnitude with- 
out the attendant losses and a large outlay 
for copper necessary with the direct cur- 
rent. 








= 
Fuel Economizers in Steam 
Installations. 

There are two main steps in the opera- 
tion of a steam power plant: The first, the 
production of steam from the energy lying 
latent in the coal; and the second, the 
utilization of that steam in the generation 
of energy of the kind desired, either 
mechanical or electrical. 
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the feed water, that steam ought properly 
to be charged in a great part as a loss to 
the plant. 

The principle of heating the feed water 
in a separate vessel, quite apart from the 
boiler, and utilizing the heat in the waste 
gases is the function of Green’s econo- 
mizer. The great loss of fuel as noted be- 
tween the heat value of coal and the heat 
taken by the water has been observed for 
many years, and numerous have been the 
appliances to recover it, the simplest and 
best method appearing to be to pass the 
waste gases on their passage to the chim- 
ney through tubes containing water. 
Thousands of such tube heaters have been 
constructed, yet with the exception of a 
few they have all failed. 

The failure of so many flue heaters is 
attributed to several causes. Not being 
made of the proper material to withstand 








In designing a steam power plant the 
main problems are to see that these two 
steps are both carried out as efficiently as 
experience and science can point the way ; 
on the correct solution of both questions 
mainly depends the economy of the in- 
stallation as a whole. Further than this, 
however, there arises a number of sub- 
sidiary questions, which may modify the 
main issue very considerably, and more 
than people are apt to realize. 

In every steam plant there is usually 
found in the boiler flue gases a source of 
heat which is allowed to pass away at a 
high temperature, which might be reduced 
by passing them through an economizer 
which would transfer the heat in flue gases 
to the feed water. If these flue gases are 
allowed to pass off at an unnecessarily 
high temperature, while at the same time 
high-pressure steam is drawn off to heat 
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EcONOMIZER UNDER ERECTION. 


the corrosive action of sulphurous gases ; 
lack of capacity ; lack of automatic clean- 
ing of tubes, and lack of proper designing 
of flue areas and passageways. 

It was in 1845 that the first Mr. Ed- 
ward Green made his earliest experiments 
with the working of this apparatus, which 
is now regarded as an almost indispensable 
adjunct of a steam power plant. It 
is a recognized fact that the most economi- 
cal boilers are those which have the most 
rapid circulation, and to obtain this circu- 
lation the temperature of the escaping 
gases must leave the boiler considerably 
above the temperature of the steam. With 
the high pressures now in use, and grad- 
ually increasing, the temperature of the 
gases increases in proportion to the steam 
generated, and thus the necessity of econo- 
mizers becomes greater to utilize this heat. 

Green’s economizer consists of a series 
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of sets of cast-iron tubes connected at top 
and bottom by headers, these again being 
coupled by top and bottom branch pipes 
running lengthwise, one at top and one at 
bottom. ‘The waste gases are led to the 
economizer by the ordinary flue from the 
boilers to the chimney. 

Each tube is provided with a geared 
scraper, which travels continuously up and 
down the tubes at a slow rate of speed. 
The mechanism for working the scrapers 
is placed at the top of the economizer, 
outside of the chamber, and the motive 
power is supplied either by a belt from 
some convenient shaft, or a small inde- 
pendent engine or motor. 

The advantages claimed may be summed 


up as follows: Saving from ten to fifteen 
per cent in fuel; heating the feed water 


more economically than can be done by’ 


any other means and to hicher tempera- 
tures; great volume of water always in 
reserve at evaporative point ready for im- 
mediate delivery to the boilers, which any 
engineer running an electric plant fully 
realizes the advantage of; utilizing the 
practicable heat from escaping gases from 
the boilers, which otherwise would go to 
waste. Prolonging the life of boilers by 
higher temperature of feed water, prevent- 
ing the usual expansion and contraction ; 
increasing the boiler efficiency by adding 
to its heating surface are other important 
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A New Type of Storage Battery. 


In pasted plate batteries the active ma- 
terial is generally held in openings of 
some form in the lead grids. The latter 
serve both as supports for the active mate- 
rial and as electrodes. Generally the grids 
are the heaviest part of the plate and in 
their large masses resides an abundant 
opportunity for local action. Cohesion 
between the active material and the grid 
is not very great, and hence the pellets of 
pasted plates are liable to come out and 
bridging across from plate to plate cause 
short-circuits and trouble. 

In the Reuterdahl battery, herewith il- 
lustrated, it is claimed that these difficul- 
ties are overcome. The electrode serves 
only to conduct current and not to sup- 
port the active material, so rts weight is 
small. The bulk of the weight of an ele- 
ment is made up of the active material 
itself. A flexible holding plate of thin 
sheets of non-conducting material is used 
to retain the active oxides. The sheets are 
held against the frame by hard rubber 
bolts, used as separators. The ingenious 
construction adopted may be readily un- 
derstood from the accompanying illustra- 
tion. Any tendency to change the shape 
of the plate, due to the action of the elec- 
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advantages. Considerable sediment is de- 
posited in the economizer, where it can 
be easily blown off by reason of slow cir- 
culation and high temperatures obtained. 

No electrical engineer at the present day 
can afford to put up a modern electric 
plant without fully considering fuel econo- 
mizers. The two largest power-houses in 


the world, going up in New York at the 
present time—the Manhattan Railway 
Company and the Third Avenue Railroad 
Company’s Kingsbridge power station— 
are having installed Green’s economizers. 
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trolyte, is compensated by the elastic hold- 
ing plates, which readily yield to changes 
in the form of the active material. It is 
claimed that plates constructed in this 
way have a longer life than is possible 
when the supporting means are wholly 
composed of lead, because the latter, under 
electrolytic action, soon loses its mechani- 
cal stability. It is stated that the new 
plate has been found very effective for 
yacht and automobile work because of the 
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inability of the active material to jar out. 
While the construction and arrange- 
ment of the plate are such that all parts 
are readily accessible and easy of repair, 
there is the least possible contact between 
the electrolyte and the conducting elec- 
trode, whereby local action is reduced to 
a minimum. The active material is caused 
to adhere strongly to the conducting elec- 
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trode by an electrochemical process, and 
it is stated that a reduction of about fifty 
per cent has been made in the weight of 
these elements over standard automobile 
cells. The curve of discharge is claimed 
to be very flat, and it is stated that a 
twenty-two-pound cell has given ninety- 
nine ampere-hours at three-hour discharge 
rate, 120 ampere-hours at four-hour rate, 
140 ampere-hours at five hours and 162 
ampere-hours at six hours’ discharge. At 
the latter rate an output of a horse-power- 
hour for 50.6 pounds is indicated. 

The Reuterdahl Electric Company, 
Providence, R. I., manufactures, in all, 
three types of cells. Not only the style 
described is made, but also a formed-plate 
cell and a lead-zine element. The first of 
these is made especially for central station 
work or other uses where heavy discharge 
rates are liable to occur. It is claimed 
that the process of manufacture employed 
for forming these plates is such that no 
deleterious matters are formed or used at 
any stage of the process and that a con- 
siderable reduction in the cost of produc- 
tion has been effected. 

The lead-zine cell is recommended for 
open-circuit work where high voltage is 
desired. It gives 2.6 volts at maximum 
charge and is claimed to be a highly per- 
fected form of cell for fire-alarm, police 
telegraph and railway signaling purposes. 
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The DeLaval Steam Turbine. 

The following is a general description 
of the DeLaval steam turbine, which is 
manufactured by the American DeLaval 
Steam Turbine Company, of New York, 
N. Y. It will be clearly understood from 
the sectional plan and elevation shown in 
Fig. 1 and the half-tone showing the dif- 
ferent parts denoted by Fig. 2. The con- 
struction of the turbine, it will be seen, 
presents no extraordinary departure from 
every-day engineering practice. However, 
the workmanship and materials used, 
owing to the high speed em- 
ployed, must be of the very 
highest quality. 

Referring to Fig. 2, B is 
the turbine-wheel mounted 
upon the slender flexible 
shaft A, and in such posi- 
tion relative to the wheel 
base as to revolve entirely 
free, liberal space being al- 
lowed on each side, as shown. 
The wheel case and the 
wheel-case cover are so 
shaped as to form “safety 
bearings” around the hub of 
the wheel for the purpose of 
catching and checking its 
speed in case of an accident 
to the shaft. 

The steam after passing through the 
governor valve enters the steam cham- 
ber D, where it is distributed to the vari- 
ous nozzles. These, according to the size 
of machine, range in number from one 
to twelve. They are generally fitted with 
a shutting-off valve, by which one or more 
nozzles can be cut out when the turbine 
is not loaded to its full capacity. This 
allows steam of boiler pressure to be al- 
most always used, and adds to the econ- 
omy on light loads. 

After passing through the nozzles, the 
steam, as elsewhere explained, is now 
completely expanded, and in_ blowing 
through the buckets F, its kineuec energy 
is transferred to the turbine wheel. After 
performing its work the steam passes into 
the chamber G, and out through the ex- 
haust opening. 

The velocity of the turbine wheel and 
shaft, in most cases too great for practical 
utilization, is considerably reduced by 
means of the spiral gear, usually made 
ten to one. The gear is mounted and en- 
closed in the gear case I. J is the pinion 
made solid with the flexible shaft and en- 
gaging the gear wheel K. This latter is 
forced upon the shaft L, which, with coup- 
lings M, connects to the dynamo or is ex- 
tended fora pulley. O is the governor held 
with a taper shank in the end of shaft L, 
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and by means of the bellcrank it operates 
the governor valve. 

The flexible shaft is supported in three 
bearings. Q and R are the pinion bearings, 
and S is the main shaft bearing and car- 
ries the greater part of the weight of the 
wheel. This latter bearing is self-align- 
ing and is held to its seat by the spring 
and cap shown. T is the flexible bear- 
ing. This bearing is entirely free to oscil- 
late with the shaft, and its only purpose 
is to prevent escape of steam when run- 
ning non-condensing, or air from entering 
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the same time checks any tendency of the 
wheel and shaft to move lengthwise, there- 
by making a troublesome thrust bearing 
unnecessary. The gears are cut on auto- 
matic machines designed specially for this 
purpose, and a degree of accuracy has been 
attained which is claimed not heretofore 
to have been approached in gear-wheel con- 
struction. Owing to the high speed of the 
gearing and the perfect alignment the 
stress on the teeth is extremely small, and 
gears which have been examined after a 
continuous operation of seven or eight 
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the wheel case when the turbine is run- 
ning condensing. All the bearings of the 
flexible shaft, as well as the gear wheel, are 
lubricated from a central oil reservoir U, 
mounted upon the gear case, all other 
bearings are self- 
oiling. The bear- 
ingsare plainand 


simple in con- 
struction, and 
made in two 


halves so as to 
easily be taken 
out and exam- 
ined. They are 
lined with anti- 
friction metal, 
are reamed true,’ 
round, and to ex- 
act size, and have 
the outside sur- 
face ground toen- 
sure perfect fit- 
ting and alignment. The bearings, even 
in the largest sizes, may be removed and 
replaced without moving or raising the 
shaft from its seat. 

The gear wheels are made of solid cast 
steel, or of cast iron with steel rims 
pressed on. The teeth, in two rows, are 
set at an angle of 90 degrees to each other. 
This, while insuring smooth running, at 


years are said to show no appreciable wear. 
The flexible shaft is mainly supported 
on each side of the pinion by main bear- 
ings Q and R, which bearings are placed 
a considerable distance apart. The shaft 
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is at the same time made very slender 
which gives it a certain amount of flexi- 
bility and allows the turbine wheel, when 
the so-called critical speed is reached, to 
revolve around its true centre of gravity. 
This critical speed, dependent upon the 
flexibility of the shaft, occurs well below 
the normal speed of the turbine and marks 
the disappearance of all vibrations, 
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The turbine wheel is by far the most 
important part of the machine and is, in 
its present form, the result of numerous 
experiments both as to shape and ma- 
terial. It is made of forged nickel-steel, 
and will withstand more than double the 
normal speed before showing any signs 
of distress. In the smaller sizes the tur- 
bine wheels have a hole through the centre 
and are forced upon a taper sleeve shrunk 
on to the shaft. The larger wheels are 
made solid, with the shaft in two pieces 
screwed to the flanges of the wheel. The 
buckets are drop-forged and made with a 
bulb shank fitted in slots milled in the 
rim of the wheel. By this method the 
buckets can easily be taken out and new 
ones inserted, should occasion require, 
without damage to the wheel. 

With the high speed used in this ma- 
chine a governor of small dimensions and 
yet very effective action can be used. The 
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Fig. 4.—DELAVAL GOVERNOR. 


governor, shown in detail in the illustra- 
tion, is compact and simple in construc- 
tion. The two weights B are pivoted on 
knife edges A, with hardened pins C 
bearing on the spring seat D. E is the 
body of the governor, fitted in the end of 
the gear-wheel shaft K, and has seats 
milled for the knife edges A. It is after- 
ward reduced in diameter to pass inside 
of the weights, and is in its outer end 
threaded for the adjusting nut I, by means 
of which the spring and eventually the 
speed of the turbine is adjusted. When 
the speed exceeds the normal the weights, 
affected by the centrifugal force, spread 
apart and pressing on the spring seat D 
push the governor pin G forward, cutting 
off part of the flow of steam. 
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Thevacuum valve is only used when run- 
ning condensing, as in this case it has been 
found that the governor valve alone is 
unable to hold the speed of the turbine 
within the desired small limit during sud- 
den and great changes in the load. The 
functions of the vacuum valve are as fol- 
lows: 

The governor pin G actuates the plun- 
ger H, screwed into the bell crank L, how- 
ever, without moving the plunger relative 
to said crank. This is on account of the 
spring M being stiffer than the spring N, 
whose purpose is to keep the governor 
valve open and the plunger H in contact 
with the governor pin. When a large part 
of the load is suddenly thrown off the 
governor opens, pushing the bell crank in 
the direction of the vacuum valve T. This 
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gine requiring almost as much steam to 
operate at half load as to operate at full 
load. 

In many cases a steam engine is run- 
ning under-loaded rather than overloaded 
throughout many of its working hours. 
This is particularly so with an electric 
light plant, where the peak of the load 
lasts for a very short time and during the 
balance of running time the engine must 
necessarily be operating at a loss. With 
the turbine the steam consumption is said 
to be nearly proportionate to the amount 
of work being performed. 

As steam under pressure does not come 
in contact with any moving parts it is 
claimed that a very high pressure can be 
used with a considerable increase of 
economy. This feature is also of great 














closes the govern- 
or valve, which is 
completely shut 
off when the bell 
crank is pushed 
so far forward 
that the screw C 
barely touches the 
valve stem N. If 
this is not suffi- 
cient to check the 
speed the plunger 
H is pushed for- 
ward in the now 
stationary bell crank and opens the 
vacuum valve.. This allows the air to 
rush into the space P, where the turbine 
wheel revolves, effectually checking its 
speed. 

There is very little friction loss to con- 
tend with in the turbine. 

While the efficiency of the turbine, 





- either condensing or non-condensing, is 


better at its full rated load than the best 
reciprocating engine, it has this decided 
advantage, that the steam consumption 
per horse-power-hour is practically the 
same from twenty-five per cent load to a 


‘twenty per. cent overload, whereas, with 


the steam engine the efficiency rating is 
for full load and the steam consumption 
largely increases with every increase or 
decrease of the load, a reciprocating en- 
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importance when using superheated steam, 
as it removes the difficulties of lubrication 
at high temperatures. With this turbine 
the saving is great when using super- 
heated steam and the allowable temper- 
ature and pressure is entirely a question 
of the steam boiler used and is not limited 
by the turbine. 

The high speed, the simple and direct 
connection of the governing mechanism, 
and the exceedingly sensitive governor in- 
sure a good and safe control of the speed 
of the turbine, at the same time keeping 
the variation within very small limits. 
The value of this is very great, especially 
where a machine is used for driving elec- 
trical apparatus, where the full load is 
often thrown off or on at once, a happening 
which has proven destructive to many a 
steam engine. The DeLaval steam tur- 
bine is said to be particularly adapted for 
operating alternating machines in parallel, 
as there is an entire absence of variation 
in angular velocity which is responsible for 
much trouble with reciprocating engines. 
Turbines are well adapted for direct- 
connection to dynamos, centrifugal pumps, 
blowers, fire engines, etc. All machines 
are ready when taken from the car to be 
set down and operated wherever con- 
venient, nothing being necessary but the 
connection of steam and exhaust, and 
switchboard connections in case of dynamo. 
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The Kellogg Telephone and Switch- 
board Exhibit at the Pan-Amer- 
ican Exposition. 

One of the most attractive and con- 
veniently arranged booths at the Pan- 
American Exposition is that of the Kel- 
logg Switchboard and Supply Company, 
in the Electricity Building. The fine ex- 
hibit, here illustrated, has been given by 
the Jury of Awards a gold medal, indica- 
tive of the highest reward on “telephone 
systems and apparatus.” 

In order to exhibit to best advantage 
the systems and apparatus manufactured 
by this company it was found necessary to 
provide two booths. The main booth, 
section R, contains a general display of its 
different apparatus, while its branch 
booth, section F, is used to display and 
demonstrate the practical working of sub- 
scriber’s telephone apparatus. 

One of the first things to attract the 
attention of a visitor, upon entering the 
main booth, is a single section of the larg- 
est centralized energy multiple switch- 
board ever built. The ultimate capacity 
of the complete switchboard is 12,000 sub- 
scribers’ lines. A board of this type, fully 
equipped, would require about 40 of these 
sections. It is provided with line lamp 
signals and double-lamp supervisory sig- 
nals in the cord circuits. One of the 
unique features of this board is the sim- 
plicity of the spring jacks, which are 
provided with only two terminals and are 
mounted forty per strip, on three-eighths- 
inch centres, thus greatly reducing the 
area occupied by the multiple jacks on 
the face of the section, and making the 
cabling so simple as to be easily wired and 
maintained. The cabinet is of a rich 
solid mahogany and is provided with a 
plate-glass panel in the end which enables 
one to observe the complete arrangement 
of the multiple cabling. The back of the 
cabinet is provided with a roller curtain 
constructed so as to make the board prac- 
tically dust-proof. 

At the front of the open space is a plate- 
glass display showcase which contains an 
interesting exhibit of small telephone ap- 
paratus used in the construction of switch- 
boards and subscribers’ outfits. Several 
important pieces of this apparatus are 
shown dissembled. 

A duplicate of this showcase in the 
rear of the 12,000-line board contains a 
complete line of samples of fine magnet 
wire, switchboard and telephone cords, and 
switchboard cable, all of which form a 
part of this company’s product. 

Supported on elaborate showboards, 
conveniently arranged in this space, is 
shown a complete line of subscribers’ wall 


ELECTRICAL--REVIEW 


sets comprising over thirty-six different 
types and finishes. These instruments are 
all connected to switchboards for demon- 
stration purposes. 

A sound-proof booth located in the rear 
of this space contains magneto and cen- 
tralized battery subscribers’ sets for testing 
the quality and strength of transmission 
and comparison of systems. 

The section of a 3,000-line centralized 
battery switchboard shown in this space 
is called by this company a “minor” board, 
to distinguish it from its “major” board, 
an example of which is the 12,000-line 
switchboard described above. This board 
has several distinctive features besides be- 
ing provided with full lamp signals. It 
has all of its operating apparatus con- 
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board, thus making it possible to connect 
directly with the subscriber desired with- 
out the use of trunk lines. This arrange- 
ment is applicable to cases where it is de- 
sired to install a switchboard of a greater 
capacity than it is possible to obtain with 
a single multiple switchboard. The sub- 
scriber’s set used in this system is the 
same as is used in connection with the 
regular centralized battery switchboard, 
except that it is provided with a simple 
double push-button switch. These push- 
buttons, when pressed, change the con- 
dition of the line circuit so as to operate 
a line lamp signal. The first button 
pushed lights the corresponding lamp by 
operating its line relay, which stays 
locked, thus making it impossible for the 
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veniently located in the cabinet; this is 
made possible by the compact construc- 
tion of the relays. Strips of ten relays 
are made in a cast-iron case so as to be 
mounted on the structural steel frame in 
the rear of the switchboard. Only one 
relay is necessary for each line and there 
are no contacts to open or close in the 
talking circuit from the subscriber’s in- 
strument to the line jack. Several in- 
struments are connected to this switch- 
board for demonstration purposes. 
Another switchboard—shown in this 
space—which is particularly interesting, is 
a two-division centralized battery lamp- 
signal switchboard. With this type of 
switchboard the subscriber is provided 
with two push-buttons which enable him 
to make direct connection with either divi- 
sion of a two-division multiple switch- 


subscriber to call up the other division un- 
til the operator at the division first sig- 
naled answers and takes down the con- 
nection. This method of calling the ex- 
change and interlocking of signals pre- 
vents confusion and makes an extremely 
rapid board. 

A combination centralized battery and 
magneto switchboard is also exhibited in 
this main floor space. This switchboard 
is intended for use in small towns, where 
it is desired to give the town subscribers 
the advantage of the latest designs of tele- 
phone apparatus and to make it possible 
to connect directly magneto lines, such as 
toll lines and long farmers’ lines, with 
the centralized battery town subscribers. 
This board has a capacity of 3160 cen- 
tralized battery lines and thirty magneto 
lines. All of the central office apparatus 
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necessary for operating an exchange of 
this type, except the battery, is convenient- 
ly located in the cabinet of the switch- 
board. The centralized battery part of 
the switchboard is provided with line 
lamp signals and double-lamp supervisory 
signals. The operation of this part of the 
switchboard is the same as in the most 
modern lamp-signal switchboards. The 
magneto part of the board is provided with 
mechanical self-restoring drops and is 
operated the same as the regular drop- 
type “Express” switchboard. There are 
two sets of cord circuits—those for inter- 
connecting centralized battery lines and 
those for interconnecting magneto lines. 
The centralized battery cord circuits are 
provided with keys, which make it possi- 
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simple as the regular subscriber’s wall set, 
so that it requires no experience to operate 
it. 

Besides the instruments and appara- 
tus described above, the main exhibition 
space contains four “Express” type switch- 
boards ranging from 50 to 200 lines 
capacity. These switchboards are pro- 
vided with mechanically self-restoring 
drops and a very substantial and conven- 
ient arrangement of cord equipment. This 
type of board represents what is claimed 
to be the simplest forms of telephone ex- 
change equipment for use in small towns, 
where an efficient and rapid means of 
intercommunication is desired. 

At the rear of this main exhibition 
room, just described, is an “exchange 
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rods. These heat rods are used as a pro- 
tection from sneak currents and are ex- 
tremely simple in construction and very 
uniform in operation. 

Jumper wire connects the line terminals 
on the protector side of the main distribut- 
ing frame to the switchboard side from 
which cables are led to the relay rack 
containing both the line and cutoff relays. 
From this rack cables lead to the line side 
of the intermediate distributing frame and 
from the switchboard side of this latter 
frame other cables lead to the answering 
jacks and lamps on the various sections 
of the switchboard located in the “ex- 
change room.” The multiple cables also 
lead from this frame and run through the 
entire length of the switchboard. 
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ble to connect centralized battery lines 
directly to the magneto lines, while the 
magneto cord circuits are provided with 
keys which make it possible to connect 
magneto lines directly with the centralized 
battery lines ; thus these changes from cen- 
tralized battery to magneto and vice versa 
do not require any taking down of the 
cord circuits after they have once been put 
up. Several centralized battery and mag- 
neto instruments are connected to the 
board to show its operation. 

A wall-type switchboard, which is also 
shown, has a capacity of twenty magneto 
lines and is provided with apparatus for 
four-party line selective signaling. This 
particular type of switchboard is largely 
used for connecting farmers’ lines and 
toll lines, and its construction is nearly as 


room” in which is located a centralized 
battery “major” switchboard of 3,000 ulti- 
mate capacity, with a present equipment 
of 980 lines. 

All the apparatus necessary to make this 
a complete working exchange is located 
either in the room or in the basement un- 
der the booth. A large number of sub- 
scribers’ instruments of different designs, 
located in sections F and R, are connected 
to this board to show its operation. 

The line cables enter the basement 
through regular underground clay con- 
duit and terminate on the main distrib- 
uting frame in “pot-heads.” From these 
heads a cable made up of rubber-covered 
wire connects the lines directly with pro- 
tected strips, which are provided with car- 
bon block lightning arresters and heat 


The lead-cased line cables, terminating 
in “pot-heads,” have each 102 pairs of 
paper insulated wire. The switchboard 
cables from the main distributing frame 
to the relay rack have twenty-one pairs. 
Those from the relay rack to the interme- 
diate distributing frame are sixty-three- 
wire, each being formed of twenty-one 
pairs and twenty-one single wires to 
match. The cables from the intermediate 
distributing frame to the answering jacks 
and line lamps have sixty-three wires each, 
and those from the intermediate distribut- 
ing frame to the multiple jacks have twen- 
ty-one pairs each. 

All of the switchboard cable is No. 24 
B. & S. gauge, tinned and insulated with 
one wrapping of silk and one of cotton, 
the cotton covering of each wire being 
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colored in conformity with well-known 
color codes. After the wires are twisted 
into cables they are served with a wrap- 
ping of heavy manilla paper and are then 
braided and treated with beeswax. 

The twisted pair jumper wire used in 
cross-connecting the lines and switchboard 
side of the main distributing frame is No. 
24 B. & S. gauge, tinned and insulated 
with a heavy wrapping of silk and cotton 
braid, the whole being saturated with 
beeswax. 

The jumper wire used in connecting the 
two sides of the intermediate distributing 
frame is triple twisted, but in other re- 
spects it is similar to the wire used in 
the main frame. 

The main distributing frame serves its 
usual function, that of changing the con- 
nection of any line from the outside with 
any line leading to the switchboard, while 
the intermediate distributing frame is 
used to change the relation between the 
answering jack and line signal and the 
corresponding multiple jack. This latter 
step is necessary for the adjustment of 
future arrangement of the number of lines 
handled by any one operator. 

The relays are mounted on iron strips, 
each of which supports ten line and ten 
cutoff relays. Each relay is protected 
with a drawn steel shell, which also serves 
as a dustproof covering. The mounting 
strips are attached to the relay rack, which 
is made of iron, affording a fireproof con- 
struction whereby, even though a single 
relay were subjected to a heavy current 
which might destroy its winding, it is im- 
possible for it to transmit damage to 
other relays. Each relay is electrically 
and magnetically insulated from others on 
the same strip, and the strips themselves 
are electrically insulated from the relay 
rack. 

Although all of the apparatus shown in 
connection with this model exchange is 
necessarily somewhat cramped for lack of 
space, yet it is so arranged as to be prac- 
tical in every way. 

The arrangement of the switchboard in 
the “exchange room” is the same as that 
of an operating exchange. There are three 
sections of three operators’ positions each, 
the two end positions being left blank. 
This gives each operator 140 lines, each of 
which terminates in an answering jack 
with its associated line lamp signal. The 
answering jacks and lamps are arranged 
twenty per strip, and are located just 
above the keyshelf in the face of the 
board. Above the answering jacks and 
lamps, but separated by white holly strips, 
are the multiple jacks, arranged twenty 
per strip, and above these are the spaces 
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for the multiple jacks required by future 
growth. These latter spaces are fitted 
with black ebonized panel. The multiple 
jacks are divided by white holly strips in 
banks of five strips, thus making 100 jacks 
for each bank. Each section of the board 
is divided by vertical style strips into six 
panels, thus giving two panels for each 
operator’s position. The keyshelf con- 
tains a complete equipment of fifteen cord 
circuits for each operator. These cord 
circuits are provided with ringing and lis- 
tening keys and double-lamp supervisory 
signals, there being one lamp signal for 
each half of the cord circuit. 

The supervisory relays, which control 
the illumination of the supervisory lamps 
in connection with each half of the cord 
circuit, are mounted in banks of ten on 
iron strips fastened directly on the back 
of the legs of the switchboard section. 
These relays are so arranged that when a 
connected subscriber hangs up his receiver 
the relay will be actuated to cause illumi- 
nation of the corresponding lamp, but at 
no other time can the lamp be lighted. 
This makes it necessary for both lamps 
of a cord circuit to be lighted before the 
operator receives sufficient signal to pull 
down the connections. Each operator’s 
position is provided with a white pilot 


lamp which illumimates whenever and as» 


long as any line lamp on this possition is 
illuminated. A red supervisory pilot lamp 
is also located at each operator’s posi- 
tion and illuminates whenever a dis- 
connection is desired. These pilot lamps 
serve as a check or help to the operators, 
so that they reduce to a minimum the 
chances of overlooking a signal of the 
small line and supervisory lamps. 

A rear view of this switchboard brings 
out a most striking feature in connection 
with this “model exchange,” that is, its 
simplicity and the small amount of cabling 
used in its construction. This is due to 
the fact that it is operated on what is 
known as the two-wire multiple system. 
The circuits of this board have been so 
perfected that none of the answering or 
multiple jacks requires more than two con- 
tacts, thus the cabling and general con- 
struction of all the apparatusare very much 
simplified over other systems. The frame 
of this board, as in the 12,000-line 
“major” switchboard mentioned above, is 
constructed of structural steel. The cabi- 
net is of solid mahogany and the opening 
of the back of the board is closed by roller 
curtains. 


The storage batteries for supplying all 


direct current for the exchange are in- 
stalled in a room located in the rear of 
the basement. ‘This room is provided with 
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ample ventilation and a concrete floor, 
sloping to a drain. Each battery consists 
of ten chloride cells of 240-ampere-hour 
capacity, this being sufficient for the pres- 
ent equipment of the exchange. The ele- 
ments are contained in tanks of 480-am- 
pere-hour capacity, which is large enough 
for the ultimate capacity of the exchange. 
The “discharge leads” from the battery 
lead directly to the fuse board, located just 
outside the battery room. From the fuse 
board wires are led to the individual cord 
circuits at each section of the main switch- 
board. 

The power switchboard used for hand- 
ling all heavy currents required in the ex- 
change, such as the currents for the charg- 
ing and ringing machines, and the charg- 
ing and discharging circuits of the stor- 
age batteries, is located next to the wall 
of the storage battery room. It consists 
of two slate panels mounted on an iron 
framework. On the first panel is mounted 
all the switches, starting boxes and’‘other 
apparatus necessary for controlling the 
current delivered to the motor side of the 
machine. The second panel contains 


all of the switches, underload and over- 
load circuit-breakers, ammeter, shunts, 
and rheostats for controlling the gener- 
ator current in charging the storage bat- 
teries. At the top of these slabs are 
mounted a flush round-pattern Weston 
ammeter and a voltmeter, and switches for 
connecting them to any of the direct-cur- 
rent circuits terminating in the power 
switchboard. 

A duplicate set of charging and ringing 
machines is used in connection with this 


-exchange as an extra precaution against 


breakdown or the failure of current sup- 
plied from an outside source. The ma- 
chines are of the Holtzer-Cabot type, and 
of the following sizes: The two generators 
provided for charging the storage batteries 
from 110-volt direct current are of 1,850 
watts output. There are two ringing ma- 
chines of one-quarter horse-power each. 
One runs from 110 volts direct and the 
other from ten cells of storage battery. 
These ringing machines deliver seventy- 
five volts alternating and pulsating cur- 
rent from their secondary windings. 

The roof garden, located over the “ex- 
change room” of the main exhibit, is 


-reached by a flight of winding stairs simi- 


lar to those commonly used in telephone 
exchanges. ! 

The Kellogg Switchboard and Supply 
Company’s industry is one of the largest 
in Chicago. The factory has a capacity 
for turning out dver 2,000 telephones a 
week. It has 89,000 square feet of floor 
space and employs nearly 1,000 men. The 
company has one of the largest and the 
most perfectly equipped experimental 
laboratories for expert study, testing and 
experimenting in the world. The engi- 
neers employed have had a broad and 
varied experience in electricity and 
telephony. 
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A loss of $1,225,000 is shown in the annual 
report of the Helios Electrical Company, of 
Cologne. Its capital stock is $5,000,000. 


The new power station on the Grand 
Rapids, Holland & Lake Michigan Interurban 
Railway, in Grand kapids, Mich., has begun 
to furnish power. More than $200,000 has 
been expended in constructing it. This sta- 
tion is one of the finest equipped in 
Michigan. 


Messrs. B. E. Shepler, John Williams and 
Harry W. Harmer, of Clarksburg, W. Va., 
and Peter Whitney, of New York, have 
organized the Shepler Water Motor Com- 
pany and will establish large works in 
Clarksburg. The plant to be constructed 
is to cost about $125,000. 


News comes that a corporation to ~be 
known. as the Central Illinois Traction Com- 
pany, with an initial capital stock of $1,000,- 
000 to be increased later to $6,000,000, will 
be incorporated under Illinois state laws, 
as the result of the visit of Mr. Henry A. 
Everett to Springfield, II. 


ic is expected that the electric cars will, 
within a short time, run between Dallas 
and Fort Worth, Tex., a distance of over 
thirty miles. The tracks have all been laid, 
the grade has been completed and the poles 
anu electric wires are now being put up. 
The entire road when completed will prob- 
ably cost about $1,500,000. 


The Pennsylvania Subway Company, of 
Philadelphia, Pa., has been incorporated 
with a capital stock of $500,000. This com- 
pany is a part of a plan of the United Tele- 
phone and Telegraph Company to increase 
the long-distance telephone service in Penn- 
sylvania. imessrs. W. D. Barnard and E. M. 
Yarnell are among the incorporators. 


It is reported that a company with a cap- 
ital of $4,uvv,000 is being organized in Paris 
for exploiting the patents and rights of Mr. 
George Westinghouse in France, Belgium, 
Switzerland, Spain, Portugal and their de- 
pendencies. The Société Industrielle d’Elec- 
tricite Procedes Westinghouse is said to con- 
trol the Westinghouse interests in France. 


Those interested in the Buffalo, Niagara 
Falls & Rochester Electric Railway, of 
Buffalo, N. Y., have reached the con- 
clusion that it is impossible to obtain 
steel rails from which to construct the road 
this fall. Under these circumstances it is 
stated that no work will probably be done 
in constructing the line before the coming 
spring. 


An electric road will soon be constructed 
to connect Merida, the capital of the state 
of Yucatan, Mexico, with Progresso, a sea- 
port. It is stated that all the equipment for 
this line will be purchased in the United 
States. Sig. Vales Castillo, a banker of 
.ucatan, is interested in the enterprise. The 
road will be about twenty-five miles in 
length. 


The town council of Johannesburg, South 
Africa, will shortly let contracts in connec- 
tion with the proposed electric traction sys- 
tem there. It is.said that there will likely 
be some extensive purchases of American 
equipment within the next two or three 
months for the South African electric trac- 
tion projects of the house of Wernher, Beit 
& Company, 


Mr. Lockwood, who has charge of the 
work of preparing the landing of the Pacific 
cable, and two engineers have started for 
Banfield Creek, which is on the west coast 
of Vancouver Island to make arrangements 
for the site of the landing place. The land- 
ing force will consist of about forty men, 
for which wharves will be built and houses 
to accommodate them. 


It is reported that the interests of the 
Shasta Power Company, which include 
ditches, flues, water rights, sites and ma- 
chinery for a great power plant on the 
McCloud River in California and all surveys 
and properties of the Copper Belt Railway, 
have been purchased by the Trinity Cop- 
per Company, which owns the Shasta and 
King copper mines near Kennett. 


In Buffalo, N. Y., six new telephone com- 
panies are bidding for franchises. The 
companies are the Empire Telephone Com- 
pany, which is to be incorporated with a 
capital of $1,000,000, the Buffalo Telephone 
Company, with $500,000, the Home Tele- 
phone Company, the Frontier Telephone 
Company, the Independent Union Telephone 
Company and the Western New York Tele- 
phone Company. Other older petitions, in- 
cluding the Queen Cities, are before the 
board. 


A meeting of those interested in the Inter- 
State Telephone Company, which acquired 
by purchase many local telephone com- 
panies in Pennsylvania and New Jersey, and 
which a short time ago bought the Eliza- 
beth Mutual Telephone Company, of Eliza- 
beth, N. J., for $30,000, has been held and 
the company organized in Elizabeth. Mr. 
W. H. Rankin, president of the old com- 
pany, resigns, and Mr. Hugh Hammell, of 
Trenton, has been elected president of the 
new organization. 


It is stated that within a year a con- 
tinuous trolley line connecting Philadelphia 
with Easton, Phillipsburg and the Lehigh 
Valley by a route fifty-four miles shorter 
than any present system will be in opera- 
tion. The connecting links in this road are 
the Philadelphia Traction Company’s line 
to Willow Grove, the line which is owned 
by Mr. George Widener and others, from 
Willow Grove to Doylestown, and a new line 
which is to be built from Doylestown to 
Easton by the Doylestown & Easton Street 
Railway Company. 


By a special committee of the city coun- 
cil Messrs. Murray A. Verner and H. Sel- 
lers McKee have secured a franchise which 
covers practically the entire surface trac- 
tion of the city of St. Petersburg, Russia. 
It is a government concession and now re- 
quires the endorsement of the highest offi- 
cials of the capital. It is said, however, that 
its present concession ensures a favorable 
decision. The franchise is perpetual. 
Messrs. Vernor and McKee in their pro- 
posal agreed to back the enterprise with a 
capital of over $50,000,000. 


The erection of a new town and large 
foundry will soon be begun by the Westing- 
house Electric and Manufacturing Com- 
pany, at Stewart Station, on the Pennsyl- 
vania railroad, a short distance east of 
Pittsburgh. About 650 acres of land have 
been secured by the company. It is pro- 
posed to centre all of its foundries in one 
plant and build around it for the benefit of 
the employés a town to be called Trafford 
Park. About $5,000,000 will be expended in 
the improvements and over 2,000 men will 
be employed in the work. This will be the 
third town built by this company, 
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| ELECTRIC LIGHTING | 


The R. C. Kuhn Sash and Power Company, 
of La Crosse, Wis., is installing an electric 
plant. 





_ The construction of a municipal electric 
lighting plant in New Orleans, La., is being 
agitated. 


Mr. W. C. France has purchased the elec- 
tric light plant which was owned by Mr. 
H. M. Hosler, in Bloomdale, Ohio. 


In Fremont, Neb., the city council has or- 
dered the purchase of a new marine internal 
furnace boiler for the pumping and electric 
lighting plant. 


It is reported that the San Bernardino 
Gas and Electric Company, in San Ber- 
nardino, Cal., has been sold to the Edison 
Electric Company. 


The erection of an electric light plant in 
Covington, Ga., by the city has been com- 
pleted. The.system is modern in every re- 
spect and cost about $15,000. 


The electric light plant in Vassar, Mich., 
has been purchased by the common council 
from Balbion Brothers, and hereafter the 
common council will control all the electric 
lights for Vassar. 


The Edison Electric Company, of Pomona, 
Cal., has asked for a franchise which would 
permit it to erect poles and wires on the 
streets and alleys of Ontario, excepting 
Euclid avenue. 


The Gloucester Gas Light Company, of 
Gloucester, Mass., has been authorized by 
the gas and electric light commissioners 
to issue bonds to the amount of $20,000 for 
the purpose of improving its plant. 


The bids for street lighting in Columbus, 
Ohio, for the ensuing year have been opened 
by the board of public works. The electric 
lights will be divided between the Columbus 
Electric Light Company and the municipal 
plant. 


The borough council of Media, Pa., has 
awarded contracts for an engine, dynamos, 
and lamps for a municipal electric lighting 
plant. It is expected that it will cost about 
$14,000 to install the new plant exclusive of 
the building. 


Plans for a temporary power plant on Bow 
street to take the place of the present plant 
of the Portsmouth Gas, Electric Light and 
Power Company’s old plant in Portsmouth, 
N. H., are being drawn. A large new elec- 
tric light plant is soon to be built there. 


The village board of Booneville, N. Y., 
is having estimates made of the cost of a 
municipal lighting plant by engineers Stone 
& Phelps. These estimates will soon be 
completed. Messrs. Stone & Phelps have 
been examining the banks of the Black 
River and taking measurements of the flow 
of water. Estimates of the cost of construct- 
ing the necessary dam or dams and the 
trunking required have been prepared. 


A number of capitalists of Pittsburgh, Pa., 
have formed the Pittsburgh Light and 
Power Company. The company intends to 
erect a plant in East Liberty Valley with 
capacity sufficient to furnish electric light 
and power to that district. It is probable 
that the capital stock of the company will 
be about $250,000. Messrs. Wallace H. Rowe, 
of the Pittsburgh Steel Company, and Will- 
iam R. Kuhn are among those interested in 


the new company, 
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( TELEPHONE AND TELEGRAPH } 


A new telephone line from Stanton to 
Lyman, Iowa, is being agitated. 





A new telephone line is being constructed 
from McPherson, Kan., to Burrton. 


A telephone system for Sutton, Neb., has 
just been completed by the Nebraska Tele- 
phone Company. 


The construction work has been started 
on the new telephone line between Whitney 
and Unity, Ore. 


Those interested in the Troy-Luverne tele- 
phone line, Troy, N. Y., are making arrange- 
ments to begin the work. 


From Copenhagen to Boonville and 
Turenne and thence to Utica, N. Y., a tele- 
phone line is being constructed. 


The capital stock of the Lewisburg Tele- 
phone Company, of Preble County, Ohio, 
has been increased from $1,500 to $10,000. 


The Citizens’ Telephone Company, of 
Grand Rapids, Mich., has taken control of 
the Independent telephone exchange in 
Battle Creek.’ 


The Cumberland Telephone Company has 
built its line through Houston County to 
Erin, Tenn., and connected with Clarksville 
from the south. 


A new line to Jefferson, Petersville, Bruns- 
wick and Harpers Ferry, Md., and several 
other places is being built by the Chesapeake 
& Potomac Telephone Company. 


A new line running 12 miles toward the 
northwest has been added to its exchange 
by the Columbus Junction Telephone Com- 
pany, of Columbus Junction, Iowa. 


Mr. Charles Roche, who is the chief in- 
spector for the Central Union Telephone 
Company, at Muncie, Ind., is trying to work 
up a telephone exchange in Gaston. 


The Home Telephone Company, to whom 
a franchise was granted about six months 
ago, in Batavia, N. Y., has begun work of 
laying conduits with a large force of men. 


Mr. W. C. Wilson and a representative of 
the Central Union Telephone Company are 
making a canvass for subscribers for a farm- 
ers’ line from Rock River Bottom to Moline, 
Ill. 


The Inter-Ocean Telephone and Telegraph 
Company has received a franchise from the 
general council of Canandaigua, N. Y., for 
the construction of a telephone plant in 
that place. 


The new telephone company in Pekin, III., 
has begun the work of sinking the trenches 
for its underground cables there. The ca- 


bles will be placed in tiling three feet be- 


low the surface. 


The Telephone, Telegraph and Cable Com- 
pany, which owns the local telephone com- 
pany in Mt. Vernon, N. Y., has commenced 
work on a trunk line between Mt. Vernon 
and New Rochelle. 


Extensive repairs on its general office are 
being made by the new Independent tele- 
phone company, in Austin, Tex. The tele- 
phone system there will soon be completed 
and ready for operation. 


An application for a franchise at Long 
Branch, N. J., has been made by the Inter- 
State Telephone Company. This company 
intends to build lines through New Jersey 
for local and long-distance service. 


The board of supervisors of Bond County, 
Ill., has granted to Mr. C. C. Norman, a well- 
known business man of Tamalco, the privi- 


ELECTRICAL REVIEW 


lege to build a telephone line on the high- 
ways from Keysport to Tamalco, Ill 


Good progress is being made on the new 
line of the American Telephone and Tele- 
graph Company between Brainerd and Du- 
luth, Minn. It is expected that the new 
telephone line will be completed this fall. 


A canvass of the village of Watertown, 
N. Y., is being made by the Northern Tele- 
phone and Telegraph Company regarding 
the installation of a telephone exchange in 
the business places and residences there. 


Extensive improvements are being made 
by the Southern Bell Telephone and Tele- 
graph Company in Montgomery, Ala. Un- 
derground wires are being put in and a new 
exchange building there is nearly completed. 


The Capital Telephone Company, of Jef- 
ferson City, Mo., has purchased the tele- 
phone line formerly operated between Jef- 
ferson City and Hickory Hill. It will be 
— a part of the local system of Jefferson 

ity. 


A directors’ meeting of the Saratoga Tele- 
graph and Telephone Company has been held 
at Ballston Spa, N. Y., at which a contract 
with the Eastern Construction Company, 
of Philadelphia, to build its lines was 
closed. 


The American Telephone Company is 
having posts drawn from Willsboro, N. Y., 
to the state road in North Lewis to be used 
in the construction of its new lines for which 
it has gained franchises throughout the 
county. 


News comes that the Virginia Long-Dis- 
tance Telephone Company and the consoli- 
dated local lines throughout that state have 
sold out to the Bell company. Mr. James 
R. Kemper, of Staunton, was the president 
of the consolidated local lines. 


A telephone company has been organized 
by a number of residents in Mt. Carmel, 
S. C.,, which is a growing town on the 
Savannah Valley Railroad. Major Arthur 
Parker has been elected manager. The pur- 
pose of this company is to construct tele- 
phone connections with Abbeville. 


Representatives of the Bell Telephone 
Company and the board of aldermen in De- 
troit, Mich., have reached an agreement 
whereby the wires of the company are to 
be placed underground on portions of Sand- 
wich street and Ouellette avenue. The city 
council is to grant a new franchise for five 
years for this concession by the company. 


The Southern Iowa Telephone Company 
has filed articles of incorporation with an 
authorized capital stock of $60,000. Among 
the incorporators are Messrs. J. D. Whise- 
nand and D. N. Smith. The corporation is 
the result of a consummated deal between 
the members of the new company and Mr. 
D. N. Smith, owner of the toll lines in the 
southwestern part of the state. 


The Logansport Home Telephone Com- 
pany, which was recently granted a fran- 
chise in Logansport, Ind., has elected Mr. 
Thomas Thorward, of Fort Wayne, Ind., 
president. The Cass County Construction 
Company, which was organized in connec- 
tion with the telephone company, will have 
charge of the work of constructing the plant 
which will be begun at once. The capital 
stock of the telephone company is $150,000. 


Within a short time the improvements 
and extension of the telephone service of 
the Milwaukee Electric Railway and Light 
Company, in Milwaukee, Wis., and the in- 
stallation of the new Stromberg-Carlson 
system will be completed. The despatching 
and commercial systems are separate. The 
full capacity of the board will be 1,500 out- 
side telephones, 120 of which are to be in- 
stalled at present. The train despatching 
system embraces practically the track sys- 
tem of the country, city and suburban lines. 
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ELECTRIC RAILWAYS | 


Work upon the new electric line between 
Janesville and Beliot, Wis., is being pushed 
rapidly. 





The work upon the extension of the Olean 
Electric Railway from Portville to Series. 
N. Y., is well under way. 


The capital stock of the Electric Railway, 
in Farmington, Mo., has been increased 
from $50,000 to $150,000. 


A large force of men has begun work 
upon the Union Traction Company’s line 
from Elwood to Tipton, Ind. 


It is said that capitalists from Cleveland 
intend to construct an electric line between 
Indianapolis and Cincinnati, Ohio. 


In Nacogbochez, Tex., plans for the put- 
ting in of a street railway system in the 
near future have been about perfected. 


A party of surveyors is engaged in 
Brighton, Mich., in making surveys there 
for the Detroit, Howell & Lansing Electric 
Railroad. 


It is expected that the Richmond & 
Petersburg Electric Railroad Company, of 
Richmond, Va., will begin to operate the 
line about December 1. 


Mr. A. S. Butler is securing the right of 
way for the Grand Rapids, Kalamazoo & 
South Haven Electric Railway between Alle- 
gan and Kalamazoo, Mich. 


The Washington Electric Street Railway 
Company has asked the borough council of 
Washington, Pa., for a franchise to build a 
line on certain streets of the town. 


The building of a trolley line from the 
Louisville & Nashville Railroad tracks to 
the ore mines of the company is being con- 
templated by the Woodstock Iron Company. 


The selectmen of Methuen, Mass., have 
granted to the Boston & North Street Rail- 
way a franchise for a double track between 
Brown street and Oakland avenue on Broad- 
way. 


The Newburgh Electric Railroad, of New- 
burgh, N. Y., has been sold at auction to 
Mr. William H. Pouch, who has been con- 
ducting the road for some time past as re- 
ceiver. 


The city council of Gainesville, Ga., has 
granted the Gainesville & Dahlonega Electric 
Railway Company an extension of thirty 
days in which to begin work upon the elec- 
tric line in that city. 


Messrs. George W. Wilson and Addison B. 
Dollay, Jr., are interested in a project to 
give Pittsburgh a new traction outlet, pierc- 
ing Mt. Washington with a tunnel and lead- 
ing off to Washington, Pa., a distance of 
about twenty miles. Surveys have been 
made over a number of routes and the exact 
line has not yet been definitely determined. 


The property of the Quakertown Trolley 
Company has been transferred to the Phila- 
delphia & Lehigh Valley Company, of Penn- 
sylvania. President Wright, of the Lehigh 
Valley Company, states that it is the in- 
tention of his company to abolish as many 
of the curves as possible along the road and 
shorten and straighten the line wherever 
possible. 


The Berkshire Street Railway Company, 
of Pittsfield, Mass., has petitioned the select- 
men of Hancock for a route through that 
town to the New York state line, and the 
Massachusetts railroad commissioners for a 
right to extend the road into the adjacent 
town of Hancock. It is said that the ulti- 
mate object of the Hancock extension is to 
reach Albany. 
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(ELECTRICAL SECURITIES } 


There is a noticeable absence of an active 
speculative public. Quite a radical change 
has taken place in this respect during the 
past six months. The appetite of the specula- 
tive public seems to have been fully satis- 
fied. It is stated by a Wall street authority 
that the policy now of many of the large 
banking syndicates and other financial inter- 
ests is to endeavor to bring about such mar- 
ket conditions as will enable them to dis- 
pose of part or the whole of their securities 
to the general public. These stocks are quite 
generally of excellent quality, but no very 
decided bull market can be created until the 
public is in position to support it with full 
confidence. 

Railroad earnings continue very well 
maintained. Earnings are very satisfactory 
and in some cases unusually good. In the 
iron and steel trade active and prosperous 
conditions continue and would seem to be 
assured for the remainder of the present 
year. The bank statement for the week 
just ended showed a decrease in surplus re- 
serve of $2,017,000,. which leaves the New 
York banks excess holdings above legal re- 
quirements about $15,000,000. It is reported 
that the Secretary of the Treasury is con- 
sidering making fresh proposals for tenders 
of government bonds for redemption, but it 
is doubtful if such action will be taken un- 
less the financial situation develops much 
greater stringency than is now threatened. 





ELECTRICAL SECURITIES FOR WEEK ENDING 


OCTOBER 19. 

New York: Closing. 
Brookive i Tein. cccctccsacceas 60% 
CO IOs os cv ere caw ese visiecaues 217% 
AG PRG ae Habe weceeredeeue. we 256 
Man. TE. ...% agi orev giao Bia Byala care aicle 119% 
RG RAW oratnses «ook aie Swere oa cae eteres 157% 
Migs OG, TGC. 6c ss cs cecsccwess 185 
IN; Wede te te Bee COn Soo cet ee woe 165 


Telen... Tel. @ Con Coz . o's oc cece 6 

The directors of the American Bicycle 
Company have resolved to recommend to the 
stockholders a reduction in the authorized 
capital stock of the company from $80,000,- 
000 to $26,996,400, the amount of stock at 
present outstanding. This will be divided 
into preferred and common stock on the 
basis of about one totwo. A special meeting 
of the stockholders of the company will be 
held in Jersey City, November 30, to act 
upon the resolution. 

A special meeting of bondholders of the 
Electric Vehicle Company is to be held at 
the office of the Morton Trust Company, in 
this city, November 16. 

In its comment on Brooklyn Rapid Tran- 
sit, the Wall Street Journal says: “The con- 
tinued decline in Brooklyn Rapid Transit 
was not due to any fresh developments, but 
to wider appreciation of the importance of 
the facts which we have lately given in re- 
gard to the property. Restated, the essen- 
tial fact in regard to Brooklyn is that it has 
become evident to those identified with the 
company that dividends can not be reason- 
ably expected this year nor next year, and 
perhaps not the year after. The company 
will require all its surplus earnings and 
more to maintain the plant and provide for 
the extension; that will be necessary in order 
to take advantage of the growth of the city. 
Growth of traffic will bring dividends in due 
time. The next ten years will probably add 
more than 500,000 people to the population 
of Brooklyn, and practically all these peo- 


-ELECTRICAL REVIEW 


ple will be patrons of Brooklyn Rapid Tran- 
sit to a greater or less extent. This, how- 
ever, does not help the holder of the stock 
who bought last summer under a dim hope 
of dividends this fall.” 


Boston, October 19: Closing. 
PS a 157% 
NNO NON rec aacwedenewecceee nas 35 
I RU 6 tccwaveeanen we 134% 
Rs sich. rec.giceeceaese 92 
Werting. Bite, DE. wc ccccccccccs 71 
NT NOG aa ahie pisine acc ese caus 245 


The Southern New England Telephone 
Company paid its regular quarterly dividend 
of $1.50 per share October 15. 

The directors of the Southern New Eng- 
land Telephone Company will offer to stock- 
holders 2,300 shares of the company’s stock 
at the rate of one share for every twelve now 
held. This new stock will participate in the 
dividends of July 12, 1902. 

There was a decline in Erie Telephone to 
36 on small sales. A broker identified with 
the telephone interests is reported in the 
Boston News Bureau as saying: “The Erie 
Telephone situation is at a standstill, await- 
ing some action on the part of Mr. Morse. 
He is a sphinx so far as Erie Telephone is 
concerned, although various interests in the 
property have endeavored to find out from 
him what he is going to do. As a known 
owner of 21,000 shares of Erie, and a possi- 
ble owner of 51,000 shares, it is not likely 
that he will sit still and let the bankers do 
their will with the company; especially as 
the pankers are identified with the Bell 
interests. There is $9,000,000 of Erie in- 
debtedness to be cared for in less than a 
month and a half and something will have 
to be done pretty quickly.” 


Philadelphia, October 19: Closing. 
Hlec. Co. of America........cece 62% 
Philadelphia: Wie... ..ccceccceecs 5% 
ee 27% 
i ee 8) a eee 113 
Ne OO BIE Coc 6 cin cc ceicineecs 64 
Wt, Star. WAG Pies scce ce cccccece 64 


The recent decision of the Supreme Court 
at Pittsburgh on the litigation between the 
Electric Company of America and the Edi- 
son Electric Illuminating Company of 
Altoona, is of considerable value to the 
former company. It restores the control of 
Altoona plant to the Electric Company of 
America and assures it a pro rata distribu- 
tion of the new stock to be used. This will 
mean a considerable reduction in the man- 
agement of the plant. It is stated that the 
net increase in the earnings of the sub- 
sidiary companies owned by the Electric 
Company of America for the first eight 
months of this year is a little over 13% per 
cent over the same period of last year, and 
for the month of August as compared with 
August of last year the net increase is 
nearly 19 per cent. 


Chicago, October 19 : Closing. 
Chicago Edison Light........... 162% 
Central Union Telephone........ 2 
CRIGR TONON, once cc cnedecec cece 250 
PE ENO oa Giareia's. cccials oles awed waa's 17 
Use eM ea sn dace dslcasCacan ee 58% 
WRORROROICERE TEs 6. ccc ccciee cece 90% 


The Metropolitan Elevated for the fiscal 
year ending June 30, earned $22,433 above 
the 314 per cent paid on the preferred stock. 

The quarterly dividend of 3 per cent on 
“North Chicago Street Railway stock, which 
is guaranteed by the Union Traction Com- 
pany, was paid October 16. 

The quarterly interest of 1% per cent on 
West Chicago stock, guaranteed by the same 
company, is payable November 15. 

The Central Union Telephone Company’s 
stockholders have voted to double the cap- 
ital stock. Respecting this action suit has 
been filed in the Circuit Court against this 
company by ten shareholders holding $129,- 
000 of the company’s stock. They claim that 
they have lost one-ha.f their cap..al by the 
action of the company in reducing and 
again increasing its capital. 
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[ PERSONAL MENTION ] 


MR. JOHN E. BURBANK, A. M., Harvard, 
has been appointed to a tutorship of physics 
in the University of Maine. 


MR. M. J. CARNEY, for many years man- 
ager of the Central Union Telephone Com- 
pany, of Chicago, has been promoted to the 
office of second vice-president. 


COLONEL WILLIAM A. GASTON has re- 
signed as chairman of the board and a mem- 
ber of the executive committee of the Bos- 
ton Elevated Railway Company. Mr. Gas- 
ton still remains a director of the road. 


MR. H. H. CLOUGH is considering more 
extensions to his Beloit, Delavan Lake & 
Janesville telephone line in Wisconsin. He 
has applied to the city council of Elkhorn 
for a franchise. 


MR. W. B. EVEREST, general freight 
agent of the Westinghouse Electric and 
Manufacturing Company, has been in New 
York for the purpose of closing some freight 
contracts for electrical equipment intended 
for various parts of Europe. 


DR. W. L. ROBB, of Hartford, Ct., has 
been in Wilmington, N. C., and examined a 
railway with a view of reporting on the 
practicability and economy of converting it 
into an electric railway. Dr. Robb will 
submit the report to Mr. William W. Ran- 
dolph, of New York. 


PROFESSOR F. H. KING has been ap- 
pointed to the position of chief of a new 
division which has been created in the 
Bureau of Soils. He goes to his new ap- 
pointment in November. Professor King 
was formerly professor of agricultural 
physics in the University of Wisconsin. 


HERR CHARLES F. W. JANISCH, who 
is the chief engineer of the Siemens-Halske 
Company, of Berlin, one of the largest manu- 
facturers of electrical apparatus in Con- 
tinental Europe, is visiting the United States 
with the purpose, it is said, of making some 
extensive purchases of machine tools. 


MR. GEORGE A. McKINLOCK, president 
of the Central Electric Company, of Chi- 
cago, will receive the sympathy of all his 
many friends over the serious accident to 
his wife at Lake Forest last week. Mrs. 
McKinlock was thrown from her horse and 
dragged some 200 yards, her foot having 
caught in the stirrup. Her injuries are quite 
serious. 


MR. THOMAS L. INGRAM, of Columbus, 
Ga., has been appointed general superin- 
tendent of construction of the Southern Bell 
Telephone and Telegraph Company. Mr. 
Ingram’s headquarters will be in Atlanta 
and he will have temporary offices until the 
new Office building now under construction 
for the telephone company has been com- 
pleted. 


MR. HEwRY HINE, of Colorado Springs, 
Col., is spending a few weeks in the East 
with headquarters at the Waldorf-Astoria. 
Mr. Hine was for a number of years general 
manager of the Stanley Electric Manufactur- 
ing Company, of Pittsfield, Mass., but of late 
years has resided in Colorado where he has 
extensive electric lighting interests. He will 
find many friends to welcome him on the 
occasion of his visit to New York. 


MR. F. W. JONES, of London, returned 
last week, after an agreeable visit to the 
United States of several weeks. Mr. Jones 
was one of the pioneer telephone men in this 
country before his interests took him to 
England. Before his departure he gave a 
dinner at the Waldorf-Astoria to a number of 
telephone friends, including Mr. W. D. Sar- 
gent, of the New York & New Jersey Tele- 
phone Company, and Mr. H. L. Storke,of the 
Empire State Telephone Company, of 
Auburn, N. Y. 
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( INDUSTRIAL ITEMS } 


THE STANLEY ELECTRIC MANU- 
FACTURING COMPANY has opened offices 
in the New England Building, 129 to 131 
Euclid avenue, Cleveland, Ohio. Mr. Alex- 
ander T. Moore, formerly of Pittsburgh, has 
been appointed district manager. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, Ill., is advertising a re- 
ceptacle which it claims is the only article 
which will make a wet job dry. It is the 
Newgard combined water-proof globe and 
receptacle, for which it is a general agent. 


THE PACIFIC ELECTRIC COMPANY, of 
La Crosse, Wis., manufacturer of special 
lamp shades and specialties, announces that 
it is making special inducements to buy- 
ers before November 10. This company has 
issued a new catalogue which should be of 
interest to all desiring to purchase such 
material. 


“CONCERNING WET GOODS” is the 
title of an interesting pamphlet just issued, 
which refers particularly to the converting 
of wet steam at the boiler outlet into dry 
steam by the use of the well-known Potter 
mesh separator and _ superheater. This 
pamphlet will be mailed on application to 
James Beggs & Company, No. 9 Dey street, 
New York. 


MORRIS ELECTRIC COMPANY, New 
York, has placed the agency for the street 
railway specialties which it manufactures 
for Ohio and the Middle West with the 
Ludlow Supply Company, Cleveland, Ohio. 
The Morris Electric Company manufact- 
ures rail-bonds of all types, Monarch fare 
registers, and other equipments for street 
railway work. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, St. Louis, agent for the Adams- 
Bagnall enclosed are lamp, states that it 
is meeting with great success with its con- 
stant-current series enclosed lamps. This 
lamp has a solid copper, weather-proof case, 
which renders it practically impervious to 
all attacks of the elements. Descriptive 
matter, etc., will be mailed on application. 


THE STROMBERG-CARLSON TELE- 
PHONE MANUFACTURING COMPANY, of 
Chicago, is gratified with its increase of busi- 
ness in every department. The offices of the 
company have been moved from the sixth 
to the ground floor of its building, 70 to 
82 West Jackson Boulevard, and have been 
equipped with every appliance which will 
add to the convenience of the office force 
and the despatch of business. 


THE KEYSTONE ELECTRICAL IN- 
STRUMENT COMPANY, of Philadelphia, is 
placing on the market a fine line of elec- 
trical measuring instruments, including 
switchboards, voltmeters and ammeters with 
illuminated dials, portable voltmeters for 
direct and alternating-current circuits, and 
portable wattmeters. These instruments are 
carefully constructed and are the result of 
years of experience in this line of work. 


KLEMM & COMPANY, of Philadelphia, 
have issued two very neat booklets de- 
scribing in one the Diamond diffusive re- 
flectors and in the other Klemm adjustable 
shades and reflectors. Among the Diamond 
reflectors are reflector glass-lined shades, 
convex glass-lined shades, enameled white 
tin shades and many other patterns. The 
Klemm adjustable shades are manufactured 
for rolling-top desks, pulpits, type-writer 
desks, etc. 


THE CUTLER-HAMMER MANUFACT- 
URING COMPANY, Milwaukee, Wis., states 
that it has found it necessary to increase 
its manufacturing facilities owing to the 
rapid growth of its business, and that it has 
added a new building to the Milwaukee fac- 
tory giving an additional floor space of 
8,000 square feet, making the total space of 
the factory about 55,000 square feet, all of 
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which is devoted exclusively to the manu- 
facture of rheostats and circuit-breakers. 
This company gives its entire attention to 
the manufacture and development of these 
particular devices, and has no side lines. 


BAKER & COMPANY, Newark, N. J., and 
New York, refiners of platinum and makers 
of all sorts of platinum goods, were pleas- 
antly surprised at receiving a medal at the 
Pan-American Exposition, notwithstanding 
the fact that they had made no “exhibit” 
on the accepted interpretation of that term. 
The only display of platinum was that 
which was loaned by this well-known firm 
to the United States Geological Survey and 
exhibited by the government. It is certainly 
complimentary for a firm to receive an 
acknowledgment of this sort from the Pan- 


American authorities under the circum- 


stances. 


MR. C. H. WILMERDING, Chicago, IIl., 
consulting engineer, designed and installed 
the complete power plant and electrical 
equipment for the Hannibal shops of the 
Chicago, Burlington & Quincy Railroad. In 
this new plant, with a load of tools practi- 
cally double the load in the old shops and 
with the addition of an electrically operated 
transfer and turn-tables, the saving in coal 
alone has been about $200 a month. Mr. 
Wilmerding is prepared to design and con- 
struct electric lighting and power plants, 
electrical equipment of mills, factories and 
shops and underground distributing systems 
and also furnish estimates. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, 1s issuing bulletins descriving its 
junction boxes, street-car and power-motor 
cutouts, transformer cutouts, car heater 
cutouts, subway boxes, feeder blocks, 
service switches, and cutouts for ighting, 
telephone and fire-alarm systems, all of 
which are equipped with D. & W. non- 
arcing fuses. These enclosed fuses are 
recommended by the national board of fire 
underwriters, as they overcome the flash 
of the old style open fuses, and therefore 
greatly lessen fire risk. This company will 
be pleased to furnish full information re- 
garding this material on application. 


THE LAMBERT SCHMIDT TELEPHONE 
COMPANY, of New York, has received a 
contract for a complete exchange telephone 
system, to be used on the elevated railway 
in New York, from the Manhattan Elevated 
Railway Company. These instruments are 
to be located at the stations and in the offi- 
ces of the railway company and are to re- 
place the former telegraph equipment which 
has become too antiquated to meet the needs 
of rapid service. The entire equipment will 
consist of a 500-line multiple switchboard 
and telephones, the system being arranged 
on the common battery type with lamp sig- 
nals. On account of the great number of 
calls required between the different points 
for train signaling the specifications were 
exacting, it being estimated that many of 
these telephones would be used on an aver- 
age of 2,000 times a day. 


SPRAGUE ELECTRIC COMPANY—The 
Sprague Electric Company had a very in- 
teresting exhibit at the Street Railway Con- 
vention in Madison Square Garden, New 
York city, consisting of the multiple-unit 
apparatus which attracted considerable at- 
tention by reason of its simplicity, economy 
and perfect control of train operation. It 
showed a complete train equipment of two 
motor cars and intermediate train line cars, 
with means for connecting up in various 
sequential and end-to-end relations. The 
controllers were of the type recently in- 
troduced on the Boston Hlevated Railway 
and of a capacity of 300 horse-power each. 
One was connected to four Lorain steel mo- 
tors, mounted on the floor, and the other to 
four motors loaned by the Brooklyn Heights 
Railway Company, mounted on two of the 
latest Peckham trucks. The extreme flexi- 
bility of the system in accommodating itself 
to any train make-up and any emergency 
of service was illustrated by practical oper- 
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ation. The multiple-unit system has already 
become an essential factor in handling the 
congested traffic on heavy urban and _ in: 
terurban electric railroads. Its adoption 
and successful operation on _ elevated 
roads in Chicago, where Mr. Spragué first 
reduced it to practice on a large scAle, in 
Brooklyn and Boston and on thé Versailles 
division of the Western Railway, of Ffancé, 
have demonstrated the praéticAbility of sub- 
stituting electricity for steam for all classes 
of congested railway service. In this system, 
which may be descrived as a system o: con- 
trol of controllers, no locomotive is re- 
quired. The train is usually made up of 
two kinds of cars, a motor car which is 
completely equipped with motors, control- 
lers individual to their motors for determin- 
ing their direction and speed, master 
switches and a controlling train line with 
connecting jumpers, and a train line car 
which is provided generally only with the 
controlling line common to all the cars. 
Each motor car is an independent unit and 
the train may be composed of as many motor 
cars and train line cars as desired, its oper- 
ation being in no way affected by changes 
in sequence or end relation of cars. Train 
movements, whether of speed or direction, 
or both, are controlled from any one of the 
cars through the master switches and con- 
trolling line. The speed and direction of 
the train are initiated at the master switch 
by a movement of a single handle. It hbe- 
comes possible to combine cars having con- 
trollers of different sizes, motors of differ- 


ent capacities, resistances of different 
gradations, gears of different ratios and 
wheels of different diameters, and _ to 


successfully operate them all from one 
or more controlling points. This _ sys- 
tem was invented and named by Frank 
J. Sprague, who is well known in the 
electric railway tield, and a pioneer inventor 
of the trolley system. 


NEW INCORPORATIONS | 


SMITH’S FALLS, ONTARIO—The Smith’s 
Electric Company. 

TIFFIN, OHIO—Central Ohio Traction 
Company. $100,000. 

BROOKVILLE, OHIO—Brookville Tele- 
phone Company. $6,000. 

CONNEAUT, OHIO—The Conneaut Street 
Railway Company. $10,000. ; 

BURNHAM, PA.—Burnham Electric Light, 
Heat and Power Company. $1,000. 

ANDERSON, IND.—The Remy Electric 
Company. $10,000. Directors: B. P. Frank 
and B. M. Remy. 

FRANKFORT, KY.—The Jessamine Home 
Telephone Company has increased its capi- 
tal stock from $10,000 to $20,000. 

WOOLSTOCK, IOWA—The Woolstock 
Telephone Company. $5,000. Incorporators: 
C. H. Clifton, M. Wallin and others. 

MT. GRETNA, PA.—The Mt. Gretna Light 
and Power Company. $5,000. To furnish 
light and power at Mt. Gretna. Incor- 
porators: S. P. Light, Harry Light and 
others. 

ALBANY, N. Y.—Southern New York 
Telephone Company. $100,000. To operate 
telegraph and telephone lines in the lower 
Hudson River counties, including New York 
and Westchester. Directors: John H. Scho- 
field, George W. Sutton and others. 

MONTREAL, QUEBEC—Ampere Electric 
Manufacturing Company, Limited. $50,000. 
To manufacture electrical apparatus of all 
kinds, and to produce electric energy by the 
use of steam, water and other power. Di- 
rectors: C. R. Whitehead, D. A. Pringle and 
others. 

JACKSON, MISS.—Jackson Electric Rail- 
way, Light and Power Company. $250,000: 
This charter is in lieu of the charter under 
which the company has been operating but 
which has been found to have lapsed. In- 
corporators; H. H, Carson, x’, G. Jones and 
others, y 
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Electrical 


Patents 
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Specially reported nh this jouftial ba , 
peer solicitor of pate’ hia Jourtal 

Building, Washington D. 6. Copies Ce: any 
patent may be secured for 10 cents each.] 








ISSUED OCTOBER 15, 1901. 


684,407 Electric arc lamp; N. 
Bremer, Neheim, Germany. 

684,415 Quadruplex telegrapby ; C. 
fk. Diehl, Harrisburg, Pa. 

684,486 Automatic cutoff ; 
Kepler, Akron, Ohio. 

684,440 Signal telegraph; E. Lav- 
ens, Brooklyn, NW. Y: 

684,459 Electric heater ; 
Porter, Boston, Mass. 

684,467 Wireless telegraphy; H. 
Shoemaker, Philadelphia, Pa. —Con- 
sists of a transmitting apparatus and a 
receiving apparatus, said receiving ap- 
paratus having a detector or antt- 
coherer comprising an outside tube, a 
central tube, a sheet of foil provided 
with transverse slits and longitudinal 
slits, and an absorbent surrounding 
said foil and tube and a relay always 
in circuit with said anti-coherer. 

684,506 Telephone relay; B. Gati, 
Temesvar, Austria-Hungary — The 
method of relaying telephonic currents, 
which consists in modifying the cur- 
rent flowing i in a circuit containing an 
arc lamp in operation by passing cur- 
rents corresponding to the voice cur- 
rents through said lamp, then inducing 

(Continued on page 38.) 
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W. R. OSTRANDER & CO. 


22 DEY STREET, NEW YORK. 
MANUFACTURERS OF 


Speaking Tubes, Whistles, 
Annunciators. 
‘ Electric and Mechanical Bells, 


PacTory: 
DOcKace Ave. 
| BROOKLYN. 





Send for 
Catalogue. 





PATENTS. 


Twenty years’ continuous practice with 
the Western Union Telegraph Company, 
American Bell Telephone Company, Gen- 
eral Electric Company, Electrical Accumu- 
lator Company, Postal Telegraph-Cable 
Company, and other electrical companies. 


Correspondence and interviews solicited. 
W. B. VANSIZE, 263 Broadway. N. Y. 
Solicitor and Expert. 








PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent @ffice. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book ‘* How to Obtain Patents,”’ etc., 
sent free. 


E. C. SICCERS, 
918 F St., N. W.s WASHINGTON, D. C. 


“BOSLON” AUTOMATIC. 


THE “BOSTON” 
| AUTOMATIC BURNER 


The favorite of all first- 
class Electricians and is 
acknowledged by all to be 
the only relable auto- 
matic in the market. 
Guaranteed perfect in 
every detail. 








MANUFACTURED BY 


Boston Electric Co. 


29jHarrison Ave. Extension 
BOSTON 


“BOSTON ”’ 


MECHANISM. 











ELECTRIC HEATING APPARATUS 


All Kinds for All Purposes 


Hadaway Electric Heating and Engineering Co. 
107 Liberty Street, NEW YORK 
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PATENTS — 


EDWARD S. DS. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents), 
Patent Lawyer, 


American and Foreign Pateats 
Secured Promptly. Moderate Fees. 


Infringement Suits. Interference Cases. 

Opinions on Scope or Validity of Patents. 

~~ Examinations of Patent Office 
Records. 


Abstracts of File ree of Applications 
before Patent. 
OFFICES: 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINGTON, D. C. 
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PARSELL & WEED, 
MODEL MABRERS. 


Electrical Experimental and Fine Tool Work 
Write for Booklet. 

The Franklin Gas Engine Sets of Castings and Material ; 
Complete Engines. Write for Gas Engine Circular No. 2. 
Madison Square. 

THE FRANKLIN MODEL SHOP, 
129-131 Mest : 3ist | Street, New York City. 
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CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48» FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


ers promp i from 
large ofoc on heed Highland Park, Conn. 

















HAIR SPRINGS 


For Electric  inttentin ont 
Record ee Gauges, 
Gauges, 


e) 


MANROSS 


ABLISHED 187 


MecES UFRot HAIPSPRINGSINUS 





Magnetic Hair-S fr nowph 
a Ear a i 
ir Springs of any ption man 


F.N. MANROSS, Forestville, Ct. 





“Why and How” 


Do you wish to understand the j—y_ 
method: ~ and 


the oe industrial, 
SCHENCE|| ‘chin sna 'ctatit 





e explai 
things — 


— that you have seen and 
one wants to 
a ge re | 


——— wondered at? 
AND 
ticles are both 


How done, and 

Why done, in 

certain ways? 
Interesting and accu- 
rate—a combination 
not foundin any other 











INDUSTRY 


jpular-science publicarion in print. Send 
Be ten Cents In Stamps for a 'hree-Months’ 
You will tike us. 





Trial Subscription. You 


SCIENCE AND “AND INDUSTRY, 
$1.00 PER YEAR. 
An Illa d Month 








ELECTRICAL DEVICES 


of all kinds are our specialty. 
We do anything that can be done 





ly Magazine. SCRANTON, PA. 





Money and time saved 
by our Ground Loca- 
tors by Telephone, 

Telegraph and Light- 

ing Companies. Bona 

fide orders filled on 


trial. 


THE MYERS BREAK FINDER CO., 


SYRACUSE, N. Y. 

















WHEN ADDRESS! -G ADVEr TISERS PLEASE 
MENTION THIS PAPER 























J. Wm. Middendorf, Pres. A. H. Rutherfoord, Treas. 
R. Lancaster Williams, Vice-Pres. Charles E Bryan, Sec’y. 
E. C. Hathaway, General Manager. 


Railways and Light Co. of America 


Executive Orrices, ContingntaL Trust Bipc., BALTIMorE. Mp. 


Finances, Builds, Purchases Electric Railways, Electric 
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PATENTS. 
(Continued from page $87.) 


current in a receiving circuit by means 
of said modified current. 

684,534 Inner globe for enclosed 
arc lamps; J. P. Williams, New York, 
nm, XS. 


- 541 System of testing coils; 
R. Conant, Boston, Mass. —Four 
Saal terminals, self-inductive coils 
connected in circuit with said portable 
terminals, resistance coils in circuit 
with said inductive coils, a source of 
current supply. and means for in- 
dicating a difference in the self- 
inductive capacity of the two sides of 
the circuit. 

684,579 Means for operating elec- 
trical machines synchronously ; C.J. A. 
Michalke, Charlottenburg, Germany. 

684,596 Electric railway ; B. Bid- 
well, Philadelphia, Pa.—The con- 
ductors composed of sections, with 
separate supporting brackets for each 
said section and connecting circuits or 
wires at the junction of said sections. 

684,600 Electric rail-bond; I. B. 
Chantler, Sewickley, Pa. 

684,601 Telephone apparatus and 

system ; F. B. Cook, Chicago, I].—In 
a metallic- circuit party-line system, a 
plurality of signal devices, each con- 
nected between the leads of the line 
circuit and the earth, and means asso- 
ciated with each of said devices for 
grounding one side of the circuit 
whereby the signal devices on the 
grounded side of the circuit are pre- 
vented from operation. 

684,602 Apparatus for telephone 
systems ; F. B. Cook, Chicago, 111.—A 
distributing board, comprising a plu- 
rality of strips provided with terminals, 
aod a corresponding number of sup- 
porting strips extending transversely 
from the rear faces of the first-men- 
tioned strips, said supporting strips 
being provided with apertures extend- 

(Concluded on page 4.) 





WANTED-—SEVERAL PERSONS 
of character and good reputation in each 
state (one in this county required) to 
represent and advertise old established 
wealthy business house of solid financial 
standing. Salary $18.00 weekly with ex- 

enses additional, all payable in cash each 

ednesday direct from head offices. 
Horse and carriage furnished, when 
necessary. References. Enclose self- 
addressed stamped envelope. Manager, 
3.6 Caxton Building, Chicago. 


ELECTRIC LAUNCHES 


PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


can’t Explode 
SIMPLE IN CARE RELIABLE IN OPERATION 
No Heat - No Smoke No Smel! 
THE HBLECTRIC LAUNCH COMPANY 
Avenue Aand North street . 
BAYONNE CITY, N. Jj. 














Wanted.... 


An 800-Kilowatt of Second- 
hand Direct-Current 225- 
250-Volt Dynamo, varying 
from 50 to 250-Kilowatt 
capacity. Also one 100 
Kilowatt, 500 Volts. 

Address with full particu- 
lars of machinery and 
prices, 


W.S. Mallory, 
Orange, N. J. 


FOR SALE CHEAP. 


THE SCHWERDTLE STAMP CO., 
XSTENC/LS—-BURNING BRANDS: 
TEEL STAMPS & DIES = 
EA ISS -MACH. PLATES-CHECKS») 
BRIDGEPCRT,CONN. 


One 50 light, 2,000 candle power Standari 
Arc. Dynamo ‘with extra new armature. 
One 2 K. W. 500 volt General Electric 
Multipolar Generator and one 25 K. W. 
500 volt General Electric eg Motor. 


SE 














Address A. M. BARRON, 164 Dearborn 
Street, Chicago, Il. 

A man capable of taking charge of a fan LAM 

motor de Srument = a p See ond —— HOw ABOUT PS? 

western factory ; also a man capable o 

taking charge of the detail department in Got exactly what you 

the same factory, making bearing sleeves want. Try ours. 

and dynamo trimmings. 

yes, A the COLORADO LAMP C0. 
Care ELEcTRICAL REVIEW, 
New York City. DENVER. 


























FOR RENT 


A brick stable in E. Kimey 
Alley, Newark, N. J., 
asphalt floor- 


recently 
entirely remodeled, 
ing, five stalls and harness room, 
large carriage house, four living 
rooms above, rent $30 per month, 
convenient location. 
Address R. H. 
Care ELECTRICAL REVIEW. 








STANLEY & PATTERSON 


(INCORPORATED) 


Manufacturers of General Electrical 
Equipment Supplies ....... 


93 LIBERTY ST. 














DEVEAU _Branch-32 & 34 FRANKFORT 8T.-Store 
Uptown-329 FOURTH AVE.—Store 
TELEPHONE FACTORY, 27 ROSE STREET 





APPARATUS 


NEW YORK 




















ARC 
1—MD 12 G. E. 


others 
ALTERNATORS 


2—120 K. W., G. 
1—100 K. W., 


1—National, 


automatic ; 








box bed pattern ; 
IF YOU ARE IN WANT write us and we will help 


CHARLES E. DUSTIN COMPANY 
11 Broadway (Bowling Green Building), New York 


CHARLES E. DUSTIN CO. 


CHARLES E. DUSTIN CO., {1 BROADWAY, 





A FEW GOOD THINGS FOR PROMPT DELIVERY AND FULLY GUARANTEED 


MACHINES 

75-1,200-candle-power lamps 
1—125-light 10-ampere Brush 

1—165-light Brush, with oil regulator 

—LD 12-50-light 1,200-candle-power T.-H. M2, M12 T.-H. and 


E., 


wound, self-oiling 


Westinghouse, single-phase, 16,000 alt., compound 
. eeisii ° BOILERS 
120 K. W.. 2.000 volts From 50 to 500-horse-power, horizontal 
i—300 K. W., Stanley, two-phase, 16,000 alt., 400 R. P. M. and water tube 


CORLISS ENGINES 
100 to 1.000 horse-power, compound, high speed; medium speed 

high speed automatic of almost every size. 

A FINE 18x48 GEO. H. CORLISS, 250-horse-power, left-hand, 

ready for immediate delivery—A BARGAIN 


single-phase, latest type, 15,000 alt. 
2—Fort Wayne, 300 K. W., and 120 cycles 


N.Y. 


RAILWAY MOTORS 
W. P. 50, Westinghouse 3, Westinghouse 
3'B, G. E. 800, G. E. 1,000, G. E. 1,200 


MOTORS 
110, 220 or 500 volts, and alternating, 
almost every K. W. capacity 
A number of G. E. 62-220-volt motors, 
in first-class condition 


RAILWAY GENERATORS 
1—500, G. E., M. P. 4, in fine condition 
5—175 K.W., Edison bipolar, guaranteed 
1—D62 T.-H. complete 
1—100 K. W., Edison bipolar 





you 


i! BROADWAY, N.Y. 

















/ 


Detober 26, 1901 ELECTRICAL REVIEW 


REMEMBER THAT THE 


Distinguished gentlemen comprising the Jury of Awards on Telephone Exhibits at the Pan-American Exposition 
rendered their decisions as follows :— 





To The KELLOGG SWITCHBOARD and SUPPLY Co., se 
GOLD MEDAL for SYSTEMS and APPARATUS ..°. 


To The Stromberg-Carison Telephone Mfg. Co., Chicago To The Clark Automatic Telephone Co., Providence, R. I. 
Gold Medal for Exhibit and Service Bronze Medal on General Exhibit 


To The American Electric Telephone Co., Chicago To The Wilhelm Telephone Mfg. Co., Buffalo, N. Y. 
Bronze Medal on General Exhibit Bronze Medal on General Exhibit - 


The above contains food for thought for intending BUYERS of TELEPHONE APPARATUS 


We gave no free service, therefore did not compete for that honor. We were, however, invited to give free service 
extending over the whole Exposition Grounds 


Kellogg Switchboard & Supply Company 


231 South Green St., CHICAGO, ILL. 





imnedli SYSTEMS 
K E L E O G G aes 2 for ; APPARATUS 





TELEPHONES AND SWITCHBOARDS 


for any size 


THIS 
DESK SET 
IS NOT 
No.25 THE ONLY 
Desk Set KIND 
WE MAKE 
° 


Write to us 
and we will write 
all about this 
one as well 

y¥ as several others 


* 


We can also give you some eee 
information on Switchboards . . 


Century Telephone Construction Co 


VIADUCT ARCADE 


CLEVELAND, OHIO 


we 


** Central 
Energy” 
System. 


The Pree Coin Tel. Mfg. Co. 
70-82 W. Jackson Boulevard, 
Chicago, U. S. A. 
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44 


ELECTRICAL 





REVIEW 





SWITCH 
BOARDS 


All 
Capacities 


Send for 
Catalogue 


Full Line 
Equipment 


Central 
Energy 
Systems 


Write Us 
Cable Heads 
Terminals 


We Lead 

In all that is 
Best in 
Telephones 


Toll Boards 
For outlying 
Districts 





Eureka Electric Co. 
143-149 S. Clinton St., Chicago 








ba : 


The 
Telephone 
Service 


IS THE 


Quickest Messenger 


For all Messages, 
To all Points, 
At all Hours. 


RATES IN MANHATTAN 
FROM 


$5.00 a Month, 


One-Year Contracts. 
Monthly Payments. 


New York TelephoneCompany 


15 Dey Street, 
{11 West 38th Street, 
215 West 125th Street. 








KLEIN'S 
CLIMBERS 








LINEMEN’S TOOLS 


Catalogue Free. Send for one. 


MATHIAS KLEIN & SOR, 


87-89 W. Van Buren St., 






CHICAGO, ILL. 








AnD 





WAS CONSTRUCTED ESPECIALLY 
BY ORDER OF THE 


LARGEST CAMERA 


IN THE WORLD 








CHICAGO & 


ALTON 





RAILWAY, TO PHOTOGRAPH 
THE ALTON LIMITED. 

SEND A 20. STAMP TO GEO. J. CHARLTON, 
G. P. A., C. & A, RATLWAY, CHICAGO, ILL., 
RECEIVE AN ILLUSTRATED PAM- 
PHLET WITH FULL ACOOUNT. OF THE 
FIRST EXPOSURE MADE WITH THE EX: 

TRAORDINARY MACHINE. 

















Telephones and Switchboards | 





Large or Small Exchanges. 


Telephones in 





Common Battery. Many 
Magneto Toll Different 
Line and Styles. 
Private Branch Send for Bullet ns. 
Exchange 
Boards. We can Interest 


You. 
Portable Desk Set. _ 





KELLOG 


SWITCHBOARD AND SUPPLY COMPANY, 
233 So. Green Street, Chicago. 














2O"nO"2O"2O"28"2O"O"s8 . 


AMERICAN ELECTRIC TELEPHONE Co. 


Authorized Capital, Three Million 








LARGEST MANUFACTURER 
IN THE WORLD 





We Furnish 


COMPLETE TELEPHONE 
EQUIPMENTS 


Arranged for the 
EXPRESS, CENTRAL ENER- 
GY, MAGNETO, MULTIPLE 
AND TRANSFER SYSrEMS 


CHICAGO, U. S. A, 





No. 34 Central Energy Telephone 


Address: 36-58 JACKSON BUILDING - - 


Vol. 39—No. 17 








WHEN ADDRESSING ADVER- 
TISERS PLEASE MENTION 
THIS PAPER 


[FusE 


ELECTRICAL SPECIALTIES 


American Elect. Fuse Co. 
NEW YORK (CHICAGO 














Central Manufacturing Co. 


Tex. . McINTIRE’S PATENT 





Bina 

rie re, | | Connectors and Terminals. 
Cross Arms, Special Connectors for HARD-DRAWN 
Locust Pins, COPPER WIRE, all sizes. FUSED WIRE, 


Oak Pins, Electrical Mouldings, Oak Brackets. 


STOCKS UN Any, 
Delivered prices quoted, F. O. B. cars, you: city, 


any quantity. 
wa wRITE us. 


FUSED LINKS and STRIPS. 


THE C. McINTIRE CO., 
13 & 18 Franklin St., Newark, N. J. 

















STANDARD POLE & TIE CO. 


44 Broad Street, New York City 
Manufacturer of 
Trolley and Electric Light POLES, either Octagonal, Round or 
Square ; also Trolley and Steam Railroad TIES from Long Leaf 
Pine, Southern White Cedar or Chestnut. Cross-Arms, Pins, 
Brackets and Braces. Prompt delivery. Ask for prices. 














LINDSLEY BROTHERS COMPANY 
AEN r LEE 4 f LAW REC N 
VV a Oe Ge Se ee PRODUCERS 

"0 6O-FOr Er S 0 27 3 ont ye ae a | 


OUR 





CEDAR POLES 





